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The “big four” from Trona— poTAsH, BORAX, SODA 
ASH and SALT CAKE — puts you on the right track 
toward achieving quality and uniformity in your 
production On the farm, Trona® porasn added to 
the soil as a plant nutrient, results in richer, bigger 
harvests of every important crop. In the factory, 
Three Elephant® sporax and Trona® sopa asH are 
vital to strength, color, beauty and economical man 
ufacttire in glassware and ceramics, Trona® saLt 
CAKE is a necessity for quality-grade kraft paper. For 
these basic chemicals American Potash and Chemical 
Corporation has no equal as a diversified and 
dependable source of supply. 
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Well-managed ... 


Watersheds 


Life nmnid 


AD you driven along a road near Kearney, Nebraska, about four 
years ago you'd have seen a certain half-section in a hilly, dry- 


land farm of little value. 


Anyone could see that the farmer was 


having a tough time trying to meet his expenses, with little to show 


for his time. 


The 85 acres of more or less level land weren’t getting 


much runoff from the surrounding hills, and the crops looked pretty 


frail. 


Probably the operator was lucky if he got a 20-bushel per acre 


yield of corn, and the livestock carrying capacity wasn’t much over 


20 head at best. 


But if you drive past that farm today, 
you'll blink your eyes and wonder what 
became of the original scenery. There’s 
still a farm within those same bound- 
aries, but it’s entirely different in many 
respects, having been transformed 
within the past three years by Mr. and 
Mrs. Gordon R. Danielson. They 
bought the place in 1950 and started 
to farm it in 1951. Danielson is a dis- 
abled veteran of World War I, and 
still draws his disability pension. How- 
ever, his background is suitable, for he 
was born and raised on a farm. 


They had some plans on the fire be- 
fore they came. But they were short of 
finances to put them into effect. Most 
of their plans hinged on improved 
water and soil conservation systems, but 
they lacked the experience to begin ir- 
rigation farming in the right way. 

Fortunately without too much trou- 
ble they found persons and agencies 
willing and ready to give both techni- 
cal assistance and credit. Because the 
Danielsons did not have enough col- 
lateral to justify a loan from their local 
bank, it made them eligible for the 
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water facilities loans available from 
Farmers Home Administration. The 
FHA water facilities engineer, the 
county soil conservationist and his as- 
sociate from the Buffalo-Ravenna soil 
conservation district, and the county 
supervisor for the FHA all joined in to 
help handle the situation. 

Hence the plentiful water that now 
reaches those acres is not an accident. 
Careful surveying and planning by 
these cooperating agencies and the avail- 
able loans did the trick. From a new 
irrigation well equipped with pump 
and power unit there flows about 1,000 
gallons per minute. The 85 acres of 
level land are watered by gravity flow. 
Five miles of terraces are built and 
seeded grass waterways are in service. 
There is a small dam. With the ter- 
races functioning, it is possible to irri- 
gate the bottom land areas without 
flooding. 

Danielson has furrowed the entire 
pasture on contour. He sowed 70 acres 
in alfalfa and 40 more to permanent 
pasture of brome, wheat grass, and 
sweet clover. Now his pasture carries 
110 head of livestock, while his corn 
land is yielding from 70 to 90 bushels 
per acre. 

This most unbelievable improvement 
was made possible when Danielson se- 
cured a loan of $5,400 in the fall of 
1951—a water facilities loan from FHA. 
Thereupon he signed up under the Soil 
Conservation Service program and 
started in full tilt with his renovation 
and conservation plan. 


HE water facilities loan program 
was at that time in effect only in 17 
Western states, including Nebraska. 
Last summer Congress enacted a law 
which extends such facilities to all 
states and expanded the project to in- 
clude loans which private banks may 
make to farmers, insured by FHA. 
This is classified as Public Law 597, 
83rd Congress. A companion law is 
also in force governing large areas. in 
watersheds for conservation purposes. 
Thus we now have at the top the huge 
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dams and large flood control works. 
In between, we have the watershed im- 
provement law. Lastly, we have the 
provisions of the special act that deals 
solely with the matter of direct aid to 
individual farmers for conservation. 
Now, as far as laws ever solve things, 
we have at least the best chance we ever 
had to go forward on all fronts seek- 
ing to save our soils and water courses 
and to halt erosion and flood damage. 

Public Law 566 of the 83rd Congress 
carries the provisions that interest thou- 
sands of land-owners who have their 
sights fixed on the future. Through 
this law local watershed groups may 
cooperate with and get help from the 
federal government in solving their 
flood prevention and water manage- 
ment programs. Local people are ex- 
pected to do all they can on their own 
resources to get a start. They are sup- 
posed to ask the aid of the federal 
forces only for such parts of the venture 
they cannot dig up from local and state 
resources, in order to make the proj- 
ect click. 


HEN it was first announced, some 

folks rushed in to file their claims 
early—possibly imagining that this was 
another free homestead deal. One state 
filed over 100 watershed improvement 
projects at one lick. Too much is too 
much, so most of these paper projects 
got turned down and sent back. At 
least some careful preliminary plan- 
ning and get-ready work must be fur- 
nished locally because the idea is not to 
have Uncle Sam saddle himself with a 
crazy quilt of boom-time bonanzas. If 
he did so and a lot of things went 
wrong in a hurry, what a juicy plum 
this would be for fence-mending po- 
litical aspirants! What a chance to rave 
over all that “watered stock” and the 
blunders and bad management by the 
“bureaucratic hirelings.” Neither is 
this law apt to be criticized because it 
overlaps or duplicates other existing na- 
tional conservation efforts. This is be- 
cause federal help under the new law is 
available only to help local organiza- 
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tions get systems of water management 
that cannot easily be set up and started 
under any other of the present federal 
conservation programs. 

This is also important because among 
all the attacks launched by opponents 
of broad agricultural credit and engi- 
neering plans which have federal sup- 
port, this charge of wasteful duplica- 
tion of effort and funds is sometimes 
the one that is most often justified. 
There are indeed too many agencies 


and programs trying to do the same | 


thing—a situation quite human in its 
nature that is by no means confined to 
public affairs. 

What is a “watershed?” is as good 
a question as any we can think of to 
bite into the meat of this matter. It 
may have different meanings but the 
actual wording of the law defines it as 
“all land and water within a natural 
drainage area of 250,000 acres, or less.” 

Certain works of improvement may 
be undertaken. Structural and land 
treatment measures used in flood pre- 
vention are allowed. Some agricultural 
phases that fit into the general plan for 
water conservation are included, and 
irrigation and drainage projects may be 
done. 

Federal personnel will be given the 
right to assist the local soil conservation 
or flood control district in working out 
and testing the feasibility of a special 
work plan. The final installation of the 
flood prevention and water manage- 
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ment features of the law will be fur- 
thered by the federal government’s 
promise to pay over an equitable share 
of the costs. However, any water reser- 
voirs which are not intended strictly 
for flood stopping must be built and 
paid for without recourse to the gov- 
ernment for financial aid. 

Before any appropriations are al- 
lowed by Congress to help build any 
watershed structural job of more than 
2,500 acre-feet total capacity, the House 
and Senate agricultural committees 
must check and approve them. Any- 
thing of smaller size needs no prior 
approval. When it comes to the agri- 
cultural phases of assistance, the law 
says that these must always be irriga- 
tion and drainage projects which will 
benefit more than one farm. This is 
a watershed improvement deal and is 
not aimed at individual farm assistance. 
Here again the rule is that any water 
reservoirs built mainly for irrigation 
water storage cannot be paid for out of 
the federal budget. 

Application blanks with suggestions 
for filling them out have been placed 
with certain offices close to the local 
areas. This would include the state 
agency which has been named by the 
governor to handle this work, as well 
as the nearest offices of the Soil Con- 
servation Service, federal and state for- 
esters, and agricultural extension. When 
filled in properly, these formal applica- 
tions are sent to two places at the same 
time—the designated state agency and 
the SCS. 


T is impossible for the foresters or 

the soil conservationists to lift a 
finger towards direct aid for these 
groups until the state agency or the 
governor approves the application. In 
case there is no positive action taken 
by the state agency, 45 days must elapse 
before SCS can tackle any district’s 
planning job. But, mind you, if the 
state agency or the governor rejects the 
application of any watershed’ group, 
there will be “nothing doing” by the 

(Turn to page 50) 








DROUGHT 


By Wh. y Albrecht 


Department of Soils, University of Missouri, Columbia, Missouri 


HEN we keep breaking heat rec- 

ords, and when droughts are being 
classified as national emergencies, it 
seems appropriate to make some obser- 
vations on the crop disasters under what 
is commonly called “drought.” We 
may well study some of the factors 
concerned beside the weather records 
and the meteorological parameters. In 
place of using these extended rain-free 
periods as the alibi, perhaps a more 
complete analysis of the situation will 
exhibit the soil as a contributing factor. 
Perhaps through it there may be some 
means of mitigating the disastrous ef- 
fects associated with what is commonly 
called “drought.” 

Some geographic characters of the 
droughts suggest that they are highly 
continental. Within larger land bodies, 
the unexpected weather comes more 
often. That is another way of saying 
that the weather records for certain 
short periods may vary widely from 
the climate, or from the average figures 
for extended times. As an illustration, 
Columbia, Missouri, had an annual 
rainfall in 1953 of only 25.12 inches in 
place of 39.33 inches, or what was the 
average of over more than a half cen- 
tury, and what was considered “the 
normal.” The rainfall of the year 1953 
was 36.1% below normal (assuming 
that “the normal” hasn’t gone lower, 
too). Accordingly, we may expect rain- 
fall to go above normal by that figure 
some of these days. This, then, tells 
us that the continental effect may 
amount to that much above or that 
much below “the normal.” It may be 
a variation totaling 72.2°% of “the nor- 
mal.” ‘Thus, we have had in 1953 what 


amounts to a continental effect of 72.2°/, 
or a new record of continentality as 


well as a new record of low rainfall. 

The variations in temperatures from 
the mean, and the long periods without 
rainfall or the drought, must be put 
into that category of continentality 
along with the variation in inches of 
annual precipitation. Droughts, then, 
which involve both high temperatures 
and extended rain-free periods, become 
disasters because (a) longer periods be- 
tween rainfalls represent soils dried to 
greater depths, (b) soils have less and 
less water evaporating from them di- 
rectly and from the vegetation growing 
on them to spend the sun’s heat in va- 
porizing it, and (c) the atmospheric 
temperature rises high enough thereby 
to injure the plant tissues because of 
the record heat wave. 


Fertile Soils Make Stored Water 
Efficient in Crop Production to 
Lessen Drought Disaster 


Sanborn Field with its shallow but 
fertile surface soil over the infertile clay 
subsoil, which characterizes the Putnam 
silt loam, illustrated well the drying of 
the soil to great depths of its profile. 
Water exhaustion of the soil to near 
the permanent wilting point of the crop 
went deeper and deeper as the corn 
roots, for example, were marching 
downward like an army for more water. 
On their leaving the fertile surface soil 
exhausted of water, and on entering 
the infertile subsoil for the stored water 
there, the lower leaves of the corn 
plants were “fired.” This yellowing of 
those older leaves represents a case of 
robbing them of their nutrients for the 
survival of the younger, growing top 
leaves. It reports the decided shortage 
in delivery of fertility brought on by 
the transition of the roots from one fer- 
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Drought damage suggests itself as heat damage to plant’s more active growth processes. 


Fig. 1. 
Representative samples from Sanborn Field, late July 1954. Center—no soil treatment, corn 
continuous since 1888, lower two leaves “fired,”’ leaves rolled, none bleached white. Left—Six 
tons manure, corn continuous since 1888, five lower leaves “‘fired,”’ leaves rolled, none bleached 
white. Right—-soil treated according to test, two tons stalks under, continuous corn, one lower 
leaf “fired,” younger leaves rolled, older leaves bunched on stalk, bleached white from tip to 


mid-leaf. 


tile soil horizon to the other less fer- 
tile. But the growing leaves at the top 
of the plants did not necessarily wilt. 
That fact tells us that the “firing” is not 
due to a water shortage. It is the wilt- 
ing of the growing tip of a plant that 
tells us when a plant needs water, as 
every woman keeping house plants 
knows very well. 

Data from the Soil Conservation Re- 
search project at McCredie during the 
summer drought of 1953 showed the 
corn crop exhausting the soil moisture 
to a depth of 3.5 feet under the fer- 
tilized soils. The equivalent of only 
1.04 inches of water was left in that 
entire depth. Where the soil was not 
fertilized, the crop dried out the soil to 
a lesser depth. It left the equivalent of 
4.5 inches of water in the upper 3.5 
feet. On the unfertilized corn, which 
took 14 inches of water from the soil, 
the yield was only 18 bushels per acre. 
It required 26,000 gallons of water to 
make a bushel of corn. On the fertil- 
ized soil with a yield of 79 bushels, only 


5,600 gallons of water per bushel were 
required. The drought was a case of 
plant hunger rather than thirst. 

This was a clear demonstration that 
the soil is a factor in the drought, not 
through differences in the stored water 
in this case, but rather as it represents 
fertility by the management of which 
the specific supply of rain water can be 
made to yield so much more in crop 
returns. It suggests the possibility of 
more fertility to greater depths of the 
soil as the way to use stored water more 
efficiently. We need not only to store 
water to greater depths but to store fer- 
tility to such depths also. The drought 
drying the soil down to 42 inches and 
spending 16 inches of stored soil water 
to give 79 bushels of corn certainly 
would be considered much less of a 
“disaster” or of an “agricultural emer- 
gency” than the drying of it to only 
about 36 inches and spending 14 inches 
of soil water but getting only 18 bushels 
for that cost in water. Unfortunately, 
the rainfalls after the drought of the 
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summer of 1953 and before the summer 
of 1954 were not sufficient to restore 
the moisture in the soil to those depths 
of its previous drying. As a conse- 
quence, the drought of 1953 carried over 
into the succeeding year. 


Corn Plants Making No Grain On 
Infertile Soil Showed No Visible 
Injury By The Heat Waves 


During the drought of 1954 the dif- 
ferent levels of soil fertility represented 
by the plots on Sanborn Field suggested 
forcefully that the drought may be in- 
jurious to plant processes because of 
high temperatures. It suggested also a 
more severe injury to plant tissues ac- 
cording as the higher soil fertility repre- 
sented more actively growing plants. 

Where corn has been grown con- 
tinuously since 1888 with crop removal 
and no soil treatment, the plants re- 
mained greenest of all corn plots on the 
entire field. Only the lower two leaves 
on the stalks were “fired.” The other 
eight leaves, though much rolled, 
showed no irregularities. The stalks 
were tassled but were without shoots. 
One would say it was about the custom- 
ary “short” crop which that plot has 
been growing regularly now for many 
years. 

On the adjoining plot where six tons 
of manure per acre have been used an- 
nually, the much taller and heavier 
stalks had the lower five leaves badly 
“fired.” The remaining six leaves were 
rolled. But they were not visibly in- 
jured. The stalks were well tasseled. 
The plants were without shoots, sug- 
gesting no grain production. 

On the nearby plot where heavy crop 
residues were turned under and the soil 
given full fertilizer treatment—includ- 
ing nitrogen—only a single lower leaf 
was “fired.” The other 13 or more 
leaves were closely bunched on the 
shortened stalk. The tassel had not 
emerged. There were no shoots or 
signs of ears. More significant, how- 
ever, was the observation that the leaves 
were badly bleached from their tips 
back to almost their mid-length. This 
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part of the leaf tissue was dead. Save 
for its widely different appearance, the 
damage took a pattern suggesting the 
same leaf area involved when the plant 
suffers frorn nitrogen deficiencies in the 
soil. It suggested death in the area 
where the extra nitrogen was involved 
in growth rather than where there was 
a deficiency. 

When the more vigorous plant 
growth for seed production involves 
more physiological functions, it seems 
reasonable that high temperatures 
might be more disturbing to the living 
processes centered in the expectably 
higher protein content of the cells than 
to those in plants growing less vigor- 
ously and doing little more than mak- 
ing the minimum of carbohydrates, 
like starch and cellulose. Processes of 
growth and life are activated by en- 
zymes, compounds resembling proteins 
in some respects. They are decidedly 
thermolabile, or are killed by tempera- 
tures going above 45°C or 113° F. The 
proteins of vigorously growing plants 
may not be so widely different in their 
responses to high temperatures than are 
fertile eggs under incubation. Eggs 
give a good hatch when the temperature 
is held at 100° F. But a few hours 
of 10° F. above that temperature will 
ruin the hatch even if the egg protein 
is not coagulated or even coddled. No 
visible signs of injury are recognized 
until the egg really dies and processes 
of change or decomposition have had 
time to give their evidence. The death 
of the corn leaf under the high tem- 
perature of heat wave suggests a close 
similarity, and time is required for the 
disturbed plant metabolism to indicate 
itself as may be suggested by accumula- 
tion of nitrates to the danger point as 
poison for animals consuming the green 
fodder. One may well be reminded 
that crops growing in the tropical heat 
are not high producers of protein. 

Droughts are disasters to crops be- 
cause they are more than shortages of 
water per se. They are disasters be- 
cause they are (a) shortages of soil fer- 

(Turn to page 49) 





Fertilizers Increase Yield 
and Protein Content 
of Corn Forage in Illinois 


By W B. Viwiets 


Department of Dairy Science, University of Illinois, Urbana, Illinois 


NCREASED yields and improved 
feeding value of the forage were 
brought about by the application of 
fertilizers to silage corn when the crop 
was grown on soils low in available 
plant food. These results were ob- 
tained in a carefully conducted 5-year 
experiment at the Illinois Station. 
The corn was grown on two fields 
which differed greatly in their pro- 
ductivity. The field used during the 
first three years had received frequent, 
heavy applications of barnyard manure 


and also had frequently been an alfalfa - 


meadow. The field used during the 
last two years of the trials was operated 
for many years in a cash-grain system 
of farming. The productivity of the 
latter field was relatively low. 

The method of planting and the hy- 
brids used were the same in each of 
the five years. There were eight repli- 
cated blocks, each containing four rows 
of each of five hybrids. The corn 
was drilled in rows 40 inches apart and 
spaced to give a population of 11,000 
to 12,000 plants to the acre. Blocks 
treated with fertilizer were alternated 
with untreated blocks. The hybrids 
selected for the test had been shown by 
previous investigation to be adapted to 
east-central Illinois for both silage and 
grain production. They were Illinois 
Hybrids 206, 784, 972A-1, 2119 (W), 
and USS. 13. 

Two hundred pounds of an 8-8-8 fer- 
tilizer were applied to the plots at plant- 


ing time and 200 pounds of either am- 
monium nitrate or ammonium sulfate 
fertilizer were used as a sidedressing 
at the last cultivation. In the first year 
the treatments were slightly different, 
the amounts applied being 300 and 150 
pounds, respectively. 

Because of the rapid increase in the 
yield of grain from the time of ear for- 
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PERCENTAGE OF PROTEIN IN AIR-DRY MATTER - 
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Fig. 1. The percentage of protein in both the 
grain and leaf-stalk fractions of the forage 
declined rapidly prior to silo filling. When the 
corn crop was grown on poor soil, fertilizer 
applications caused an increase in the protein 
content of the leaf-stalk portion but in only 
one year was the protein content of the shelled 
corn enhanced by such treatment. 





Fig. 2. Increases of as much as four tons of 
fresh corn forage (silage) were obtained when 
a poor soil was given fertilizer treatment. Left, 
untreated soil; right, fertilized soil. 


mation up to full maturity of the ears, 


field sampling was carried out at 7- to 
10-day intervals for three to four weeks 
prior to harvesting the crop for the silo. 
The yields reported are chiefly based on 
the field-sampling data. In three of the 
years complete harvest data were also 
obtained. 


Fertilizer Increased Yield 


The corn crop reaches its maximum 
yield of fresh forage at about the time 
when the ears begin to form (shoot). 
From that period up to harvest for the 
silo, there is little change in the ton- 
nage of harvested forage. If permitted 
to stand beyond the silage stage, ripen- 
ing of the forage brings about a gradual 
decline in the weights of the fresh 
forage. Analyses of the forage, how- 
ever, show a remarkable build-up of 
dry substance in the forage while the 
amount of fresh forage remains almost 
stationary, that is, during the three to 
four weeks prior to silo filling. This 
increase is chiefly caused by the growth 
of ears. In east-central Illinois, ear 
formation begins about August 1. By 
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September 10 to 20 the ears have in- 
creased to such an extent that they 
form 40 to 50 per cent of the forage 
(dry-matter basis). 

To determine the effect of fertilizer 
on yields, therefore, studies were made 
of the weights of fresh forage, dry mat- 
ter in forage, and proportion of ears 
in the forage throughout the three to 
four weeks prior to silage harvest. Thus 
the findings were not based upon a 
single harvest figure but upon a series 
of weights and analyses of harvests 
from the same plots. 

The fertilizer treatments in the first 
three years during which the forage 
was grown on a highly productive field 
caused relatively small increases (about 
eight per cent) in yields of fresh for- 
age. The average figures for three 
sampling harvests in each of the three 
years were 14.5 tons per acre from 
the unfertilized blocks and 16.2 tons 
from the fertilized blocks. The yields 
of dry matter in the forage were also 
about eight per cent larger from the 
fertilized blocks. From a statistical 
standpoint the differences were not sig- 
nificant. During the two years when 
the crop was grown on an impoverished 
soil, the picture was quite different. 
Fresh forage yields on the unfertilized 
land averaged 12.2 tons per acre and 
from the fertilized land 16.5 tons. This 
was an increase of about 35 per cent. 
The increases in dry-matter yields were 
about in line with those for fresh forage. 
Average dry-matter yields for three 
sampling harvests in each year were 
5,600 pounds per acre from the unfer- 
tilized blocks and 7,500 pounds from 
the fertilized blocks, a difference of 
about 34 per cent. The complete har- 
vest data for the two years when the 
crop was grown on poor soil showed an 
increase of approximately 37 per cent 
in yields as a result of fertilizer treat- 
ment. 

The yield difference between the un- 
fertilized and fertilized blocks in the 
last two years was highly significant 
and appears to be a direct result otf 
fertilizer treatment. 
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Part of Crop Formed By Ears 


Did fertilizer treatment increase only 
the grain (ears), the leaf-stalk frac- 
tion, or both grain and forage? To 
answer this question the proportion of 
the crop formed by ears was computed 
from the sampling data. It was found 
that the percentage of the dry matter 
of the crop which consisted of ears was 
practically the same for both the un- 
fertilized and the fertilized crops in 
four of the five years. In one year the 
fertilized crop had a higher proportion 
of ears. It appears, therefore, that in 
four of the five years the larger yield of 
forage from the fertilized corn as com- 
pared with the unfertilized crop was 
accounted for by larger amounts of 
stalks and leaves as well as ears. This 
finding is of interest to the farmer who 
questions the desirability of applying 
fertilizer to silage corn. 

Even though the proportion of ears 
in the forage of the unfertilized and the 
fertilized corn was practically the same, 
there was a rapid increase in the amount 
of ears in the forage during the three 
to four weeks covered by the sampling 
harvests. In one year the ears com- 
prised 11 per cent of the dry matter of 


Fig. 3. 
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the unfertilized corn on August 28, 
the first sampling date, but by Sep- 
tember 22 this proportion had risen to 
48.9 per cent. In the fertilized corn the 
figures for the same dates were 11.8 
per cent and 47.8 per cent, respec- 
tively. 


Fertilizer Increased Leaf-Stalk 
Fraction 


In addition to the indirect evidence 
supplied by calculating the proportion 
of the crop formed by ears, direct tabu- 
lation of the yield data showed that 
more forage in the form of leaves and 
stalks was grown on the fertilized than 
on the unfertilized blocks. The differ- 
ence was significant in two years and 
highly significant in two other years. 
Thus an abundance of evidence that 
application of fertilizer was responsible 
for increases in yields of both the ear 
and leaf-stalk fractions of the corn for- 
age was obtained, particularly in the 
last two years when the crop was grown 
on a field low in productivity. 

In contrast to the rapid build-up of 
dry matter in the ears and stalks, the 
dry-matter yield of the leaf-stalk frac- 
tion remained practically stationary dur- 


When the corn was grown on a poor soil, sidedressing with a nitrogen fertilizer helped to 
increase yields of forage and the protein content of the leaves and stalks. 
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ing the three to four weeks prior to 
silo filling. 

During the last three years of the 
trials, samples of shelled corn and of 
the leaf-stalk fraction were obtained 
from each of the four hybrids grown 
in four replicated blocks on unfertilized 
land and four replicated blocks on fer- 
tilized land. These samples were tested 
for total protein and part of them were 
also analyzed for fiber content. For all 
hybrids in each of the three years, the 
protein content of the shelled corn de- 
clined markedly from the first to the 
final harvest. While such a decline is 
known to be characteristic of the 
growth and development of the corn 
plant, it is often overlooked by those 
who seek to compare the protein con- 
tent of one hybrid with that of an- 
other or a corn crop grown under a 
particular set of conditions with a crop 
grown under different conditions. A 
valid comparison must take into con- 
sideration the stage of development of 
the crop. 


Application of fertilizers did not 
bring about an increase in the protein 
content of the shelled corn in the year 
in which the crop was grown on highly 


productive soil. In fact, the protein 
content of the unfertilized corn was 
higher than that of the fertilized corn. 
In one of the two years in which the 
crop was grown on a poor soil, the re- 
sults were also contrary to expectations, 
that is, the ears of unfertilized corn had 
the higher protein content. In the 
other year, during which the plots were 
located on poor soil, the protein con- 
tent of the shelled corn grown on fer- 
tilized land was significantly higher 
than that of corn grown on unfertilized 
land. Because the plots in both years 
in which the crop was grown on poor 
soil were on the same field, it seems 
likely that the difference in protein 
content is to be attributed to seasonal 
effects rather than to fertilization alone. 
Evidently in one year seasonal condi- 
tions enabled the crop to respond to fer- 
tilizer treatment, while in another year 
such conditions were not experienced. 
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Boosts Protein of Leaf-Stalk 
Fraction 


When the forage was grown on the 
highly-productive soil, the protein con- 
tent of the leaf-stalk fraction of the 
unfertilized crop was _ significantly 
higher than the protein content of the 
fertilized crop. On the other hand, in 
the two years in which the corn was 
grown on poor land, the protein con- 
tent of the leaf-stalk fraction of the 
fertilized crop was higher than that of 
the unfertilized. This difference was 
found to be highly significant. 

The protein content of the leaf-stalk 
vortion of the forage declined during 
the period of observation in much the 
same manner as did the ear fraction 
although the rate of decline was not 
quite so rapid. Here, too, a valid com- 
parison must take into consideration 
stage of development and is best based 
upon determinations made over a pe- 
riod of several weeks. 


Fiber Content Not Changed 


As already pointed out, the extra 
yield from the fertilized plots was 
found to consist not only of ears but 
also of a proportionately greater yield 
of leaves and stalks. There was no 
change in rate of planting. Hence, to 
bring a larger yield, the plants must 
have been larger. Were these larger 
plants of the fertilized crop more 
fibrous and thus less nutritious than 
the plants of the unfertilized corn? 

To answer this question, samples of 
the leaf-stalk fraction of the forage of 
each of the five hybrids grown in four 
unfertilized blocks and four fertilized 
blocks from three field-sampling har- 
vests and of the forage from the com- 
plete harvest of one season were ana- 
lyzed for their fiber content. The dif- 
ferences between the fiber contents of 
the forage of the unfertilized and fer- 
tilized crops were small and there was 
no evidence to indicate an increase in 
fiber content because of fertilization. 


(Turn to page 45) 





Coil Tests Are Influenced 
hy Field Conditions 
and Sampling Methods 


By z. mM. ps, ow drs Margaret é. Taylor, 
and RB. Hall 


Virginia Truck Experiment Station, Norfolk, Virginia 


OIL testing has been a service of 
the Virginia Truck Experiment 
Station for at least 19 years, and is now 
well established as a means of deter- 
mining the fertilizer and lime needs of 
coastal plain soils. The tests have been 
of invaluable assistance in diagnosing 
nutrient deficiencies as they occur in 
the field and, in some cases, nutrient 
excesses where too much lime and fer- 
tilizer have been applied. In some of 
the field problems studied, the soil tests 
have shown that plant symptoms are 
not always clear-cut indications of the 
soil trouble.. The soil test itself is also 
not infallible, and one of the purposes of 
this paper is to point out some of the 
limitations of the tests and precautions 
to observe in sampling soils for quick 
tests and interpretation of the reports. 
The county agricultural worker’s 
responsibility in seeing that soil samples 
are propefly taken, that samples are 
taken on fields where the test will 
actually assist the farmer, and that the 
correct interpretation of the test is made 
to the farmer, is equally as important 
in soil testing work as the analyses of 
the soil testing laboratory. A soil sam- 
ple improperly taken or a fertilizer or 
lime recommendation improperly made 
can render a soil test a disservice to the 
farmer. It is the Station’s duty to make 
the soil test as accurate and reliable as 
possible while it should be the duty 


1Soil Technologist, Analyst, and Assistant Soil 
Technologist, respectively. 


of those who make lime and fer- 
tilizer recommendations to the farmer, 
whether it is the agricultural specialist 
or the soil test laboratory, to be sure 
that the recommendation is the one 
best fitted to the particular condition. 

The individual making the recom- 
mendations should know the fertilizer 
and lime levels best suited for a par- 
ticular crop and the nature of the soil 
to which they are to be applied. For 
this we believe it is necessary that he 
have at least a fair understanding of 
the soil test procedure and the limita- 
tion of the tests, and preferably to have 
conducted some field tests on high and 
low fertility soils with the major crops 
of the region, and to know the im- 
portance of obtaining representative 
samples. He should also have close 
association with the farmer to know 
the history and characteristics of the 
fields for which the test is run. 


Soil Sampling 


Taking the soil sample is the first 
step and a very important one in the 


soil testing procedure. The person 
taking the sample should have the pur- 
pose of the sampling in mind and an 
understanding of what field factors 
might result in an erroneous picture 
from the soil test report. As an ex- 
ample of this, most fertilizers have a 
marked influence on temporarily in- 
creasing the soil acidity. If fertilizers 
have been recently added to the field, 
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it is impossible to get a uniform sain- 
ple of the soil. For this reason, to get 
the basic information on the fertility 
level and lime. needs of the soil, fields 
should be sampled in winter or early 
spring before the spring fertilizers are 
added. Samples may be taken during 
the growing season to check nutrient 
deficiencies or at harvest time to check 
the presence of residual material. It 
is also difficult to get a uniform sample 
with respect to soil reaction when lime 
has been applied in the past few years. 

All types of liming materials quickly 
change the soil reaction of our coastal 
plain soils, but they must be uniformly 
distributed through the surface layer for 
the soil test to give a representative pic- 
ture of the reaction. This mixing un- 
der farm field conditions may take sev- 
eral years. This is not necessarily a 
disadvantage and may even be an ad- 
vantage in that there will be in the 
soil areas of variable reaction. Thus 
the use of common sense and due con- 
sideration to the purpose of the test 
and the information desired are of 
more importance than trying to follow 
an exact procedure for all sampling. 
The past treatment or history of the 
field is an important factor. 

The number of individual samples 
taken for each composite sample will 





Betrrer Crops Wiru Piant Foop 


vary with the size of the field. Ten to 
fifteen should be a minimum. The 
number of composite samples taken 
should vary with the size and varia- 
bility of a field. If the field is five 
acres or more, or has been variably 
treated in the past, more than one com- 
posite should be taken. If a field is 
being sampled for the purpose of deter- 
mining why crops are not growing well, 
samples should be collected from the 
good and bad areas and preferably two 
composite samples taken from each 
area. If the samples mailed in for test- 
ing are taken from an area where a 
soil problem is involved, a description 
of the problem should be included with 
the sample. Certain problems require 
special tests not run on all samples. 

If a 6- or 8-inch trowel is used for 
taking the individual samples to make 
up the composite, it should be pushed 
down into the soil as far as possible 
and an approximate 14-inch slice of the 
surface soil obtained. 


Field Conditions at Time of - 
Sampling 


The moisture conditions of the soil 
at time of sampling influence some of 
the soil tests. This influence is not 
due so much to the actual water in the 

(Turn to page 43) 


TABLE I—Per Cent Moisture 1n Sow At Time or SAMPLING As It INFLUENCES THE 
Som Test 





Date of |% water Condition Phos- | Potas- Ni- Salt 
sampling | in soil of soil pH | phorus* | sium* | trate* | Conc.** 
5/29/50 18.7 NT WIIG 5 0s bale hie ae 5.6 20.6 92 55 73 
6/12/50 Re a SR 5.5] 17.0 51 91 120 
6/26/50 4.7 ON a S64 oc pete s chs 5.5 20.8 276 100 116 
7/10/50 | 14.0 | Very wet................ 5.6] 15.9 59 17 48 
7/24/50 10.7 Moist, excellent condition 
to cultivate............ 5.5 12.8 56 68 73 
10/30/50 8.2 | Moist, dry ontop........ 5.4 18.9 120 108 130 
11/13/50 7.7 Moist, have had extended 
Gee QOENOGE. 2. sist)... oss 5.4 21.6 145 125 120 
11/27/50 14.6 Too wet to cultivate...... 5.4 19.5 150 136 125 
12/11/50 16.4 Too wet to cultivate...... 5.6 20.1 145 33 55 
1/ 2/51 | 15.3 | Too wet to cultivate...... 5.6] 19.2 124 50 73 


* Parts per million in air dry soil. 
** Micromhos (Specific conductance), with a soil-water ratio of 1:1. 
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Fig. 1. The many rivers which flow across South Carolina provide an abundant supply of water 


for domestic purposes, transportation, 


power, industry, and recreation. 


South Carolina’s Approach 
to New Water Management 


B, CP. Guess, de 


South Carolina Soil Conservation Committee, Columbia, South Carolina 


T seems to be historical fact that 
when water becomes short of need, 

a new approach to its development and 
use must be found. Such an approach 
requires a quantitative basis for appor- 
tionment in due regard to the wants 
and needs of all our people. The old 
systems do not seemeto have been based 
upon a quantitative approach, and this 
has led to waste of an otherwise in- 
valuable basic resource and its use only 
by a few who happen to have favored 
positions on the streams. 

General L. G. Merritt, Director, 
Legislative Council of the South Caro- 
lina General Assembly, addressing the 
Water Management Conference of the 
South Carolina Soil Conservation Com- 
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mittee in July 1954 had this to say: 


‘ 


*, « » It was not until 1901 in the 
case of White vs. Whitney Mfg. Co. 
that the court laid down the broad prin- 
ciples of the riparian doctrine in a dis- 
pute over the detention of water by an 
upper proprietor. The court quoted 
the view of Kent on the riparian doc- 
trine, and his language was quoted in 
full in the decision. 

“Here is what Kent said: “Every pro- 
prietor of lands on the bank of a river 
has naturally an equal right to the use 
of the water which flows in the stream 
adjacent to his lands, as it was wont 
to run (currere solebat) without dimi- 
nution or alteration. No proprietor has 
the right to use the water to the preju- 
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dice of other proprietors, above or below 
him, unless he has a prior right to divert 
it, or a title to some exclusive enjoy- 
ment. He has no property in the water 
itself, but a. simple usufruct while it 
passes along. . . . Though he may use 
the water while it runs over his lands, 
he cannot unreasonably detain it or 
give it another direction, and he must 
return it to its ordinary channel when 
it leaves his estate. Without the con- 
sent of the adjoining proprietor, he 
cannot divert or diminish the quantity 
of water which would otherwise de- 
scend to the proprietor below, nor 
throw the water back upon the pro- 
prietor above, without a grant or an 
uninterrupted enjoyment for twenty 
years, which is evidence of it. This is 
the clear and settled general doctrine 
on the subject, and all the difficulty 
that arises consists in the application. 
The owner must so use and apply the 
water as to work no material injury or 
annoyance to his neighbor below, who 
has an equal right to the subsequent 
use of the same water. Streams of 
water are. intended for the use and 
comfort of man; and it would be un- 
reasonable and contrary to the universal 
sense of mankind to debar every ripar- 
ian proprietor from the application of 
the water to domestic, agricultural and 
manufacturing purposes, provided the 
use of it be made under the limitations 
which have been mentioned, and there 
will, no doubt, evidently be, in the 
exercise of a perfect right to use the 
water, some evaporation and decrease 
of it, and some variations in the weight 
and velocity of the current; ...a 
right by the proprietor below, would 
not necessarily flow from such con- 
sequences, but would depend upon the 
nature and extent of the complaint or 
injury, and the manner of using the 
water. All that the law requires of 


the party, by or over whose land a. 


stream passes, is, that he should use 
the water in a reasonable manner, and 
so as not to destroy or render useless, 
or materially diminish or affect the 
application of the water by the pro- 
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prietor below on the stream; he must 
not shut the gates of his dam and detain 
the water unreasonably, or let ‘it off in 
unusual quantities, to the annoyance of 
his neighbor. Pothier lays down the 
rule very strictly, that the owner of the 
upper stream must not raise the water 
by dams, so as to make it fall with 
more abundance and rapidity than it 
would naturally do and injure the pro- 
prietor below. But this rule must not 
be construed literally, for that would 
be to deny all valuable use of the water 
to the riparian proprietors. It must be 
subjected to the qualifications which 
have been mentioned, otherwise rivers 
and streams of water would become 
utterly useless either for manufacture 
or agricultural purposes! .. .’” 

Fifty-three years have passed since 
this opinion of the court was handed 
down. The court at this time recog- 
nized a strict interpretation of the ripar- 
ian rule could become a burdensome 
restriction on the development and use 
of our natural waters. 

However, the theory of the riparian 
rule does -little to encourage develop- 
ment of storage facilities and adoption 
of conservation methods to store water 
from rains. It seems to imply that we 
must continue to live with floods and 
droughts. It seems to contribute to 
waste of water rather than beneficial 
use. 


The Conflict 


Our problems in South Carolina 
probably are more or less typical of 
those in many of the Eastern States and 
can be indicative of what is to be faced 
and what can be done about them. 

On most SoutheCarolina streams, as 
is to be expected in a humid region, 
one or more groups of water-users have 
made investments in equipment, plants, 
and facilities, feeling that there would 
always be sufficient water to meet their 
needs. Many landowners feel that they 
own the water in streams touching their 
land. There is the catch, for stream 
waters apparently are the property of 
the people of the state, subject to estab- 
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lished rights of use. 

When on a given stream two users of 
water are in conflict as to its ownership, 
who shall say which user has the better 
claim? Apparently, only a court can 
decide. If a would-be user of water, 
before making financial investment in 
equipment and other resources, wants 
to know what portions of the water in 
a stream he can depend upon, to whom 
can he turn for assurance that an up- 
stream user will not later claim the 
flow? 

Farmers, cities, industrial plants, and 
recreational users find themselves in 
the same general state of confusion 
when these questions are posed. Ap- 
parently, only a jury can decide, unless 
the General Assembly grants specific 
rights to water for a specific purpose 
and at a specific place. This has oc- 


curred in the development of sgme 
hydro-electric power projects and mu- 
nicipal water supplies in South Caro- 
lina over the years. These methods of 
securing rights and in authorizing con- 


demnation by cities to water are gen- 
erally slow, costly, and insufficiently 


planned. 
A Solution 


In a related field, South Carolina in 
company with many other states, has 
asserted its responsibility to her citizens. 
In 1950 the South Carolina General As- 
sembly created the Water Pollution and 
Control Authority. This unit of the 
health department seeks to prevent new 
pollution and correct old causes of 
lower water quality. It must approve 
any new plans for loading of streams 
beyond their capacity. Properly man- 
aged, a stream can neutralize some im- 
purities. Overloaded, it loses this 
ability. Frequently, when stream qual- 
ity ‘is lowered beyond certain points, 
the water is rendered useless to lower 
proprietors. 

The General Assembly of 1953, again 
fulfilling a responsibility to the citizens, 
“, . « declared to be the policy of the 
State of South Carolina that control of 
development and use of water for all 
beneficial purposes should be in the 
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State, which, in the exercise of its police 
powers, should follow a course which 
will effectuate full utilization and pro- 
tection of the water resources of the 
ae 

This act further created an eleven- 
member committee to conduct a study 
into the matter of implementation by 
the General Assembly of a water policy 
of the State, particularly as to natural 
stream and lake waters. 

The membership of this Water Policy 
Committee included: Senators M. E. 
Abrams, chairman, R. M. Jefferies, 
Alfred Scarborough, and Members of 
the House of Representatives J. Reaves 
Coker, Donald V. Richardson, H. Tal- 
madge Edwards. Appointees of the 
Governor were Seth A. Meek, Arthur 
M. Field, Henry Busbee, Joe B. Douthit, 
and C, P. Guess, Jr. 

The report of the Water Policy Com- 
mittee to the General Assembly in 
1954 pointed to the necessity of careful 
study and review in designing legisla- 
tion to meet the needs of the many 
water-users of the State. The report 
of the Committee pointed to the neces- 
sity of adopting a system of appropria- 
tion in order to encourage development 
and to protect investments dependent 
upon water supplies. 

The law proposed by this Committee, 
among other things, pointed to two 
main accomplishments: 1. Orderly and 
legal development of water and land 
resources with greater security of in- 
vestment in such development; 2. Better 
and more beneficial use of our abundant 
water supply. 

With the authority granted under the 
proposed law, the Board of Water Com- 
missioners could establish a priority of 
rights to the water in any stream or 
lake. A new user would know the 
maximum amount of water he could 
take under normal supply conditions. 
In the event of reduced stream flow, he 
would know in advance how many 
users have earlier claims to the avail- 
able supply. He would be aware of 
his risk before making his investment. 


(Turn to page 42) 





Leaf Hust Reaction in Helation 
to Wheat Fertilization 
in Indiana 


By KD. Deak 


Crown Point, Indiana 


HEAT leaf rust, Puccinia rubigo- 

vera tritici, has shown fluctuating 
annual intensities of infection at various 
localities in Indiana. Differences in the 
amount and type of infection on varie- 
ties of wheat occurred each year due to 
the unpredictable proportionate preva- 
lence of each of the various physiologic 
forms of this rust and also the seasonal 
differences in time of infection. 

In evaluation of the direct effects of 
rust and the nutritional factors affecting 
yield, distinction between the inherent 
susceptibility of certain varieties of 
wheat and the relative tolerance of in- 
fection has been difficult under field 
conditions. Furthermore, on certain 
years the heavy infections appeared so 
late that influence on yield could be 
considered insignificant. Since the in- 
fluences of mineral excesses and defi- 
ciencies appeared specific under con- 
trolled conditions (3), four wheat va- 
rieties were grown at three locations 
under comparative fertilization to ex- 
amine these relationships under field 
conditions.* 


Rust Development and Fertilization 


On a soil at Lafayette showing some 
deficiency in nitrogen and phosphorus, 
fertilizer applications resulted in less 
significant changes in the final amount 


* Excerpt from a dissertation, Purdue University, 
Department of Botany and Plant Pathology. The 
writer is indebted to Dr. E. B. Mains and Dr. G. N. 
Hoffer for valuable suggestions and to the American 
Potash: Institute, Inc., for support throughout the 
investigation. 


of rust on some of the varieties used 
than at the other two locations in In- 
diana. JIobred wheat here showed a 
maximum range of 65-80 per cent rust 
and 70-80 per cent with a complete fer- 
tilizer. Such ranges in the amount of 
rust cover fluctuations in individual 
rows but not the sections of rows and 
individual plants. An application of 
nitrogen and phosphorus on this variety 
showed a significant rust increase or a 
range of 75-95 per cent. Phosphorus 
or potassium separately induced no 
marked change in amount of rust. 

Purkoff wheat, on the other hand, 
showed an increase from 25-40 per cent 
unfertilized to 40-60 per cent with com- 
plete fertilizer. Phosphorus and nitro- 
gen together produced nearly the same 
increase as the complete fertilizer. 
Phosphorus or potassium applied sepa- 
rately showed little effect. 

The varieties Kanred and Kawvale, 
which showed varying degrees of re- 
sistant reaction on all field plots, showed 
generally less rust on the Lafayette plots 
than Iobred and Purkoff and the influ- 
ences of each of the fertilizer applica- 
tions were less significant. Rust in- 
creases on the Lafayette plots contiriued 
during a second year with some addi- 
tional fertilizer combinations were con- 
fined mainly to the nitrogen increases. 

Nitrogen alone applied to a markedly 
nitrogen-deficient soil at Vincennes, In- 
diana, caused a rust increase on Purkoff 
from 35-50 per cent unfertilized to 55- 
70 per cent. A double nitrogen resulted 
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Fig. 1. 


Purkoff wheat at Vincennes, Indiana. Top left unfertilized; right nitrogen. 


Below: 


(1) Unfertilized, yield 10.2 bushels, rust 40-50 per cent; (2) Nitrogen, yield 28.4 bushels, rust 
60-70 per cent; (3) Nitrogen doubled, yield 24.3 bushels, rust 75-85 per cent. 


in further increase to 75-85 per cent 
while neither a complete fertilizer nor 
nitrogen and potassium showed more 
than the unfertilized. The resistant 
variety, Kanred, showed 35-45 per cent 
unfertilized, 45-60 per cent with nitro- 
gen, and 55-65 per cent with double 
nitrogen. Kawvale and Iobred showed 
lesser increases with the single and dou- 
ble nitrogen applications and slightly 
less with the complete fertilizer than 


the unfertilized. Since the complete 
fertilizer produced no change in the 
rust on these four varieties at Vin- 
cennes, all significant increases were 
thus associated with nitrogen applica- 
tion alone. 

Kanred wheat on a potassium-defi- 
cient soil near Rensselaer showed 25-40 
per cent rust unfertilized, 40-50 per cent 
with a complete fertilizer, 35-50 per cent 
with nitrogen plus potassium, but failed 





Fig. 2. Purkoff wheat at Rensselaer, Indiana. 
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(1) Unfertilized, yield 20.7 bushels, rust 60-70 


per cent; (2) Potassium, yield 25 bushels, rust 60-70 per cent; (3) Nitrogen and potassium, 
yield 31.1 bushels, rust 65-75 per cent. 


to show any increase with potassium 
alone. Although a similar tendency 
was shown by Kawvale, the two more 
susceptible varieties, Iobred and Pur- 
koff, were changed only slightly. Most 
of the rust development occurred late, 
and since the ripening time at Rensse- 
laer was 20 days later than at Vin- 
cennes, the reaction was affected by low 
moisture and higher temperatures. 


Yield Response to Fertilization 


Average yields for Iobred wheat at 
Lafayette showed increases over the un- 
fertilized check for phosphorus 5.7, ni- 
trogen plus phosphorus 9.4, potassium 
6.4, and the complete fertilizer 5.1 
bushels per acre. This was not a gen- 
eral trend for all varieties since Purkoff 
showed greatest increase, 16.2 bushels, 
with the complete fertilizer and Kanred 
responded less to all excepting phos- 
phorus alone. A second-year series of 
plots at Lafayette showed similar yield 
responses. Reduced stand due to win- 
terkilling resulted in lower yields which 
were not comparable with the previous 
year’s results. 

At Vincennes more pronounced re- 
sponse to nitrogen occurred, but the 
unfertilized check yield was lower than 


the other locations. Purkoff showed 
yield increases for nitrogen 18.2, com- 
plete fertilizer 17.0, nitrogen plus potas- 
sium. 15.3, and double nitrogen 14.1 
bushels. Although Kawvale and Iobred 
showed the greatest increases with dou- 
ble nitrogen, responses with other fer- 
tilizer combinations were similar. All 
varieties showed general lodging with’ 
double nitrogen before maturity. 

A higher yield on unfertilized plots 
at Rensselaer for all varieties accounted 
for the considerably lower average re- 
sponses to the different applications. 
lobred showed yield increases for phos- 
phorus 6.7, potassium 7.0, nitrogen plus 
potassium 9.8, and complete fertilizer 
18.1 bushels. The more rust-resistant 
Kanred and Kawvale showed less re- 
sponse to phosphorus, 4.2 and 3.4, and 
more response to potassium, 8.3 bushels 
each respectively. The Rensselaer plots 
were latest in maturity, harvested July 
9, and, during the period of greatest 
increase in amount of rust beginning 
June 20, temperatures were higher and 
moisture supply limited. 


Rust Tolerance and Yield Evaluation 


When the ability of each wheat va- 
riety to withstand rust attack was taken 
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Fig. 3. Iobred wheat at Rensselaer, Indiana. Top, at harvest on July 9, left unfertilized, right 

nitrogen plus potassium. Below, showing variations in rust reaction: (1 and 4) Unfertilized, 

yield 18.3 bushels, rust 60-80 per cent; (2) Potassium, yield 25.3 bushels, rust 65-75 per cent 

showing necrosis due to wilting; (5) Same as 2, not wilted, showing pustule formation; (3) 

Complete fertilizer, yield 36.4 bushels, rust 65-75 per cent, showing necrosis due to wilting; 
(6) Same as 3, not wilted, showing pustule formation, 
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into account, there appeared a general 
tendency for larger amounts of rust 
associated with the higher yields. The 
responses of Iobred and Purkoff to nitro- 
gen at Vincennes, Kawvale and Iobred 
to nitrogen plus phosphorus at Lafay- 
ette, and Kawvale to nitrogen plus 
potassium at Rensselaer showed this re- 
lationship. A camparison of all plots, 
and without eliminating the instances 
of very small yield responses, showed 
that such a generalization was inappli- 
cable for most of the other results. Lack 
of a rust-free group of plots for com- 
parison did not mean that an evaluation 
of rust tolerance was impossible. A 
uniform stand of wheat and relatively 
heavy natural infection with rust made 
smaller differences in the rust-yield bal- 
ance comparable. 

Kawvale at Rensselaer showed yield 
increases of 20.3 bushels with complete 
fertilizer and 8.3 bushels with potas- 
sium without a marked change in the 
amount of rust. Nitrogen applied with 
potassium, however, produced an in- 
crease in rust, but it was found that all 
varieties here showed about the same 
amount of rust with complete fertilizer 
as the check and yet showed highest 
yield. Despite 15 to 20 per cent in- 


Purkoff wheat at Lafayette, Indiana. 
per cent; (2) Nitrogen, phosphorus, and potassium, yield 37.8 bushels, rust 55-65 per cent; 
(3) Nitrogen and phosphorus, yield 34.5 bushels, rust 55-65 per cent. 


Fig. 4. 
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creases in rust, Purkoff at Lafayette 
showed with nitrogen plus phosphorus 
and complete fertilizer yield increases 
of 12.9 and 16.2 bushels respectively. 
Other varieties showing similar rust in- 
creases responded less in yield especially 
with complete fertilizer. Even with a 
reduced stand due to winterkilling the 
following year, yield responses with an 
average lighter rust infection were simi- 
lar. 


Interacting Influences on Rust 
Reaction 


Reaction symptoms under field con- 
ditions, disregarding the relative num- 
ber of lesions, varied widely for each 
variety at the three Indiana locations. 
The apparent discoloration and often 
killing of tissues in the areas around 
individual infection points were influ- 
enced by fertilization (Figs. 1 to 4). 
Size of the uredinia and spore masses 
was likewise affected. On the nitrogen- 
deficient unfertilized plots at Vincennes, 
Iobred and Purkoff showed more gen- 
eral chlorosis or discoloration around 
infection points than on the nitrogen 
and double nitrogen plots. The more 
resistant Kanred showed both killing 

(Turn to page 40) 


(1) Unfertilized, yield 21.6 bushels, rust 35-45 





Foliar Application 
of Plant Nutrients 
to Vegetable Crops 


By Jackson B. eile 


Jackson B. Hester Agricultural Research Laboratories, Elkton, Maryland 


GROBIOLOGISTS have been slow 
to realize the importance of supply- 
ing nutrients to plants through the 
leaves or foliar parts of the plant. 
Anyone that has lived in the Southern 
States knows that Spanish or gray moss 
‘lives entirely on the nutrients that it 
picks up from the air. Also anyone 
who has been in the tropics readily un- 
derstands that many plants live on the 
water and nutrients that are absorbed 
from the air. Those familiar with the 
growth of cactus and aloe in Aruba and 
other tropical areas realize that much 
of the nutrients involved in the metab- 
olism of the plant is absorbed through 
the plant from the air. Even in the 
northern sections lichens obtain almost 
all the nutrients that sustain their 
growth from floating dust. Therefore, 
it is believed that the question of the 
use of nutrients to feed plants through 
the leaves has been a neglected phase 
of agricultural science. 

Potassium can be readily washed out 
of the leaves of plants. Therefore, in 
the right proportion or combination, 
potassium and other nutrients can be 
applied to the leaves with the reverse ac- 
tion. Much of the biological activity 
of soils and plants is associated with 
cationic and anionic exchange com- 
plexes. This exchange can take place 
through the foliar membrane as well 
as through the root cell structure. In 
fact, there is very little difference in the 
cell structure of roots and foliage. The 


principal difference in the two com- 
plexes is that there is capillary action 
and evaporation of water from the foliar 
cells. So, this question of absorption 
of nutrients through the leaves and 
utilization of plant nutrients through 
leaf fertilization is important. 

This past year at Galena, Maryland, 
because of an extremely dry soil con- 
dition, tomatoes were observed to be 
deficient in nitrate nitrogen whereas 
the soil was rather high in nitrate nitro- 
gen. It was also observed earlier at 
Bridgeton, New Jersey, that tomato 
plants actually extruded water from the 
root system in order to produce condi- 
tions favorable for absorption of plant 
nutrients from the soil. In other words, 
the nutrients. were not available in the 
lower strata of soil but were available 
in the upper strata, and so the plant 
brought the water from below and uti- 
lized the plant nutrients in the upper 
strata of the soil. This seems to be an 
almost paradoxical statement. How- 
ever, it is not and this can also be veri- 
fied by the fact that tree and plant roots 
will not penetrate soil where there is 
insufficient oxygen to support normal 
cell development. 


Variability of Tolerance of Plants 


Attention has been called to the fact 
that plants vary extremely in their abil- 
ity to absorb plant nutrients. Crops 
like tomatoes that have succulent 
growth are less adapted to the use of 
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foliar sprays than carrots, asparagus, 
and similar crops that have less succu- 
lent growth. 

It has been found that tomatoes will 
tolerate only between four and five 
pounds of urea per 100 gallons of water 
used as a spray material at the rate of 
150 gallons per acre. The recom- 
mended spray program consists of five 
to seven sprays of insecticides and fun- 
gicides per crop. This spray material is 
likewise applied at the rate of 150 gal- 
lons per acre. It, therefore, becomes 
obvious that a moderate amount of ni- 
trogen can be applied as urea spray at 
the time of the regular spray program. 
It has been the experience of the author 
_ that urea is compatible with the fungi- 
cides and insecticides ordinarily applied. 

Ten sprays of urea at weekly inter- 
vals, with 1,500 pounds of an 0-10-10 
fertilizer mixture as compared with 
1,500 pounds of a 5-10-10 produced a 
comparable yield. This work has been 
conducted several years. Better results 
were obtained with a 3-12-12 fertilizer 
mixture and the nitrogen as a spray 
supplement. When urea was mixed 
with ammonium nitrate, twice as much 
nitrogen could be applied. When the 
properly balanced complete fertilizer 
mixtures are established for foliar appli- 
cation, undoubtedly greater concentra- 
tions can be used for a respective crop. 

The situation is considerably different 
in carrot production. As much as 30 
pounds of urea per 100 gallons of water 
have been used on carrots, but the sug- 
gested rate is 20 pounds in 100 gallons. 
A considerable portion of the nitrogen 
used by carrots can be applied in the 
three or four spray program applied to 
control diseases and insects. 

Original work with carrots was de- 
signed to supply all of the nitrogen 
from urea spray, in which case a ton 
of 0-10-10 fertilizer was applied broad- 
cast previous to planting. It became 
evident that it was more desirable to 
apply part of the nitrogen as commer- 
cial fertilizer using a 3-10-10 or 3-12-12 
fertilizer and supplementing with urea 


spray. 
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No incompatibility of the urea spray 
with the insecticides and fungicides 
normally used for tomatoes and carrots 
has been observed. 


Complete Sprays 


Information now available indicates 
that many plants have a high nitrogen 
and potassium utilization and a com- 
paratively low utilization of phospho- 
rus. Thus a foliar application should 
correspond with the chemical composi- 
tion of the plants more so than fer- 
tilizer applied to soil. Broccoli with a 
20-ton-per-acre yield would utilize 160 
pounds of nitrogen, 41 pounds of POs, 
and 84 pounds of potash (K,O), and 
foliar feeding should be on a similar 
ratio. Peanuts have a relatively high 
calcium and phosphorus requirement 
and should have a foliar spray rela- 
tively high in these elements, low in | 
nitrogen, and moderate in potash. 

Under certain conditions there is a 
competition between the soil and the 
plants for certain plant nutrients, par- 
ticularly phosphates. Tomato plants 
grown without fertilizer in the row on a 
Tifton sandy loam with an acid soil re- 
action and a depleted phosphorus and 
potash condition were sprayed with 
complete mixtures as well as urea alone. 
The plants absorbed the plant nutrients 
but sacrificed them to the soil. 

The soil must be supplied with phos- 
phatic materials in order for the plant 
to be able to utilize the nitrogen and 
potash in the form of spray material. 
Perhaps much of the literature on the 
subject of the ready absorption of the 
nutrients, particularly phosphate, is 
based on sand culture work where there 
is no competition between the plant and 
soil. 

This article in no way attempts to 
point out the value of minor element 
sprays supplying elements such as zinc, 
copper, manganese, magnesium, boron, 
and others. 

In conclusion it can be safely stated 
that foliar sprays can be effectively util- 
ized as a supplemental method of fer- 
tilization. 








LAND! WATER! PEOPLE! 
RISB. 


Soil Conservation Service, Columbia, South Carolina 


AND, Water, People—each stands 
in intimate relationship to the other 
two, for land and water are inseparable 
in agriculture and it is only as people 
wisely use their land and water re- 
sources that they are properly nourished 
and sustained in health. The de- 
pendence of people upon the land is 
well known, but often we overlook a 
similar dependence upon water. We 
can live much longer without food than 
without water, and soil alone—impor- 
tant though it is—cannot produce crops. 
The early settlers of our country 
located their homes near springs or 
running streams. Wells supplanted 
these natural sources of supply as new 


and larger settlements were made. 
Later, as the population increased still 
more, it became necessary to look to 


the larger streams. Today, much of 
the water used by our people comes 
from rivers and lakes, purified before 
being used, of course, because pollution 
always results where a great many 
people live close together. 

We might well say that our civiliza- 
tion is dependent upon an abundant 
supply of water. Just as the early settlers 
built their homes where there was 
plenty of good water readily available, 
so are our modern urban areas devel- 
oped in thé proximity of a bountiful 
supply. This is especially true of manu- 
facturing activities which require large 
quantities of water. 

To the boy who had to carry water 
from a spring, always uphill, or draw 
it from a well at the edge of the yard, 
it seemed that the buckets were always 
empty. But the amount which sufficed 
for the daily needs of a family in the 
time of our grandparents would last 
but a few minutes in the modern home. 
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Much water is used in personal clean- 
liness and to operate such modern 
household gadgets as washing ma- 
chines, automatic dishwashers, and gar- 
bage disposal units. The faucet is 
turned on with never a thought as to 
the source of supply or that it may ever 
give out. It is not until a severe 
drought or sitnilar catastrophe necessi- 
tates stringent limitations on the use of 
water that we realize our dependence 
upon a remote supply. And then we 
complain loudly and bitterly! 

Just as we use more water in our 
homes than did our grandmothers, so 
do we use more in our farming opera- 
tions than did our grandfathers. To 


Fig. 1. Will we always be able to turn the tap 
with the confidence of this carefree lad? 
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mix spray materials, to clean dairy 
barns, and to carry out many other 
operations on the modern farm require 
a lot of water. And then our many 
animals consume tremendous quanti- 
ties. It is said that a cow drinks from 
15 to 25 gallons each day. No man 
who as a boy carried bucketful after 
bucketful to cows in a dry lot will 
question the amount, unless to say it 
is too low. 

Vast as are the increases in the 
amount of water used for domestic 
purposes, it is in irrigation that its agri- 
cultural use is really increasing at a 
rapid rate. Three years of drought 
have resulted in greatly increased de- 
mands for irrigation equipment 
throughout a large part of the country 
and for technical assistance in designing 
and installing such systems and for 
developing dependable supplies of 
water. 

It would seem that in a section where 
the average rainfall may be as much as 
50 inches per year, reasonably well dis- 
tributed throughout the seasons, there 
would be little or no need for supple- 
mental irrigation. Not so, for even in 
years of normal rainfall there are almost 
always short periods when crops suffer 
from the effects of drought. 

Farmers are finding that if they are 
to reap maximum benefits from’ modern 
research they must be prepared to add 
water as needed by the growing crop. 
Increased amounts of fertilizer, for in- 
stance, are ineffective if there is insufh- 
cient moisture in the soil. On the 
other hand, where there is plenty of 
water available to the growing plants, 
farmers are finding that increased 
amounts of fertilizer pay well. 

The same situation prevails as to 
other modern agricultural develop- 
ments. The more productive varieties 
of crops and disease and insect control 
measures are not fully effective if soil 
moisture is a limiting factor in plant 
growth. 

Notwithstanding the greatly in- 
creased consumption of water in the 
household and on the farm, it is in 
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our modern manufacturing plants that 
really prodigious quantities are re- 
quired. To manufacture one ton of 
steel requires 65,000 gallons of water 
and for a ton of wood pulp about as 
much. Twenty-five pounds of paper— 
which quantity doubtless is carried into 
most modern homes each week—re- 
quires, therefore, nearly 1,000 gallons 
of water or about 30 barrels. And then 
we wonder why we do not always have 
plenty of water, even in times of severe 
drought. 

In addition to their utilitarian uses, 
more and more people are looking to 
streams, lakes, ponds, and other bodies 
of water for recreation. While such 
use may not justify as high priority 
as do those which contribute directly 
to the production of food or fiber, it 
deserves careful consideration. Fish- 
ing, swimming, boating, and similar 
recreational activities contribute to the 
welfare of people, and the needs of par- 
ticipants in such sports should be given 
attention in the development of the 
water resources of an area. 

With an ever-increasing demand to 
meet the needs of our complex civiliza- 
tion, it is inevitable that domestic, agri- 
cultural, municipal, industrial, and 
recreational uses of water will, from 
time to time, be in conflict. It is high 
time, therefore, that we give attention 
to our increasing needs for water and 
the relationship in which these separate 
needs stand toward one another. 

The work of various federal and state 
agricultural agencies bears testimony to 
the increasing interest on the part of 
farmers everywhere in their water re- 
quirements. In a recent discussion of 
current research needs by a group com- 
posed of research scientists, soil con- 
servation technicians, and soil conserva- 
tion district supervisors, more emphasis 
was placed on water and its manifold 
relationships to agriculture than on any 
other subject. This interest is but a 
reflection of farmer interest. 

The irrigation experiments being con- 
ducted by the South Carolina Experi- 

(Turn to page 48) 
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Above: The uncontrolled water of ‘rivers in flood stage causes enormous losses of crops and 
other property. 


Below: Drainage ditches, properly constructed, are required where there is too much water on 
the land. 
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Above: Well-planned treatment for watersheds provides high quality water for city reservoirs. 


Below: Hydroelectric power for manufacturing plants is created by harnessing streams. 
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Above: Water stopped temporarily on its way to the sea that it may longer serve the landowners. 


Below: Proper management of our water resources assures an abundant supply in times of drought. 
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Above: Well-planned recreational facilities contribute to the happiness of people. 


Below: Modern living requ‘res more and more water, when and where we want it. 
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The pear is native of Europe, Asia, and nothern Africa. It 
Our Cover was ase as a food long gies the Christian Era and was 
Picture brought to this continent by the early settlers. In the 

United States, the greatest development in production has 
been on the West Coast, where most of the varieties now being grown can be 
made to reach a high state of perfection. 

Pear trees have been a part of the California landscape for many years and 
were planted in the 18th century by the founders of the old Spanish missions 
along El Camino Real The adaptability of this fruit to the valley and foothill 
lands of the far West has been proven by the fact that important pear-producing 
areas are now in existence in California, Oregon, and Washington. This fruit 
has found favor as a fresh market item, and large tonnages from the Pacific Coast 
States enter the canned fruit market as well. A smaller tonnage is preserved 
as dried pears, spiced pears, and candied pears. California is the largest producer 
of pears and the annual crop in this State for the last five years has averaged 
about 350,000 tons and comprises about 43 per cent of the United States pear 
production. The value of this crop to the growers in the State last year was 
over $21,000,000. 

Although there are a number of pear varieties grown commercially in the 
Western States, the most important one for both canning and fresh shipment 
is the Bartlett pear. Other varieties grown commercially in appreciable quantities 
are Anjou, Comice, Hardy, Bosc, and Nellis. The pear is considered to be a 
hardy fruit and will withstand such adverse conditions as poorly-drained, heavy 
soils and wide extremes of heat and cold. It is not unusual to see growing 
on old farmsteads pear trees which are estimated to be 75 to 100 years old. 

Nitrogen fertilizers have been quite generally recommended in pear orchards 
along with good soil management practice. In some areas a need for micro- 
nutrients such as iron and boron has been recognized. 

Within the past five years, potassium deficiency in pear orchards has been 
identified in several localities. The cover picture shows normal Bartlett pear 
spur leaves in the upper left and potassium deficiency symptoms on this type 
of leaf in the upper right. Upward rolling and marginal scorch are char- 
acteristic. Affected leaves are smaller and pale green in color. Such leaves 
usually have only 0.2 per cent to 0.4 per cent potassium when analyzed on a dry 
basis. Normal appearing pear leaves will have 0.75 per cent potassium or higher. 

Small sized fruit is a result of the lack of sufficient potassium. The pear fruits 
at the lower right are typical of the unmarketable crop from potash-deficient trees. 
Applications of 25 pounds sulfate of potash per tree to adjacent trees in the same 
orchard resulted not only in tree improvement, but also in fruit of proper size 
to make No. 1 grade, such as the fruit at lower left of cover. 
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M . Used to be that little thought was given spring 
Planning opring fertilization until the approach of the planting 


Fertilization season. Not so now, when profit in farming de- 


pends upon efficiency at every turn. Wide-awake 
operators already are taking steps to save time, labor, and cut costs when the 
spring rush begins. 

At least three important steps should be considered at this time: 1—Reviewing 
this year’s practices in relation to results obtained; 2—collecting soil samples for 
testing; 3—ordering and taking delivery of the fertilizer to be used next spring. 

There is more to the consideration of this year’s results than just the recording 
of yields, costs, gross returns, and profit.margins. Was the application of plant 
food adequate to carry the crop through to maturity? Did it produce the yields 
and quality desired? Was it balanced to meet the requirements of the crop 
in line with previous fertilization? What residues can be counted upon in figur- 
ing the new fertilization program? How did the application stack up with 
the official recommendations or with the newest research and experimental 
findings? What effect did the application have in carrying the crop through 
spells of unfavorable weather? All of these are factors to be studied in connection 
with new planning. 

Soil samples for testing can be taken any time of the year. However, October, 
November, and December are the months in which they should be collected when 
the fertilizer is to be applied from March through May. This forehandedness 
helps insure the receipt of recommendations based on the chemical tests in 
time for the ordering of the right amounts of the right fertilizers. Despite the 
inconvenience of delays occasioned by the rush at testing laboratories in the 
spring, the largest number of samples are still taken during «the early spring. 
Much emphasis has been put upon the care which should be exercised in the 
taking of soil samples. Unless they are representative of conditions found in the 
fields, the most accurate chemical tests will be practically worthless. Fall, without 
its rush of work, is more conducive to the collecting of representative samples. 

When possible improvements over this year’s methods have been determined, 
and the results and recommendations from the soil tests have been received, 
there should be no delay in ordering and taking delivery of the fertilizer. In 
many instances it can be applied ahead of the spring rush of work. In 
any event, early delivery will insure its being available when wanted. Another 
advantage of early ordering is the greater assurance of getting exactly what is 
wanted. Suppliers caught in the spring rush of deliveries cannot always produce 
without delay the requested analyses. 

Other phases of spring fertilization undoubtedly will be suggested to the 
operator planning ahead. Preceding the advent of the almanacs and seed catalogs, 
they will relieve the boredom of winter days. Acted upon, as in the three in- 
stances cited, they will add to the efficiency of the grower in «i rctching his profit 
margin. Let’s have more planning of spring fertilization now. 
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66 farmer has to be economist enough to know when to buy and when to 
sell, and bookkeeper enough to know where he’s making and where he’s 

losing money. He has to be engineer enough to run $10,000 worth of farm 
machinery, and mechanic enough to fix it when it breaks down. 

“He’s a gambler on weather and prices. He’s a veterinarian and he looks for 
disease. He’s a diplomat, weatherman, agronomist, and entomologist. 

“He has to be a jack of all trades—and master of all.” Secretary of Agriculture, 
Ezra Taft Benson. 
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Season Average Prices Received by Farmers for Specified Commodities * 


Sweet 
Cotton Tobacco Potatoes Potatoes Corn Wheat Hay ! Cottonseed 
Cents Cents Cents Cents Cents Cents - ars Dollars Truck 
Crop Year per lb. perlb. perbu. perbu. perbu. per bu. ton perton Crops 
Aug.-July ..... Pract on plip-eas Oct.-Sept. pe ll Sapte July-June .... 
Av. Aug. 1909- 


July 1914.... 12.4 . 69.7 88.4 11,87 22.55 
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82.4 
44.6 
59.3 


a 

eo) 
g 
@ 
: 


— 
= 
PSONNADHNWWAWH OS 


ee 
as 


oe 


ee 


COCOA NH HWW Ad DRNOHAK 


. ee 


SSSSFaeSSSSSsss 


SSNSER ASSL RSE 


~ 
— 
oe 
i) 


lane 

siigcers 

COoOOoMeKsINS 
PSeesnsssssssruess 


— ht et et 


oOepore 
SOSSCOW A RBDOSHWDORNAHHO 


SOSONM DOD oOm 
SSRSSPSSSSSHERSSLE 


add 
Move 
od 
osooo 
a 


bo 
nue 
om 
oo 
yur 
Sxe 
om 
ooo 


Wr bonont 
RRGeSID 

We DO NTOO 
cooooo 


COMAROANNIDOOOHARRH RN UAINOO 
ball el cel 
S855 
oe 
ooo 
Se 
oO 


WORD WW Wh De ee 
PISHS=OVSoortccwwny= 


—_ 
$3e! 
cont 


331.0 157.0 


232.0 133.0 
246.0 141.0 


253.0 142.0 

258.0 143.0 

252.0 144.0 

268.0 145.0 

263 .0 147.0 
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Index Numbers (Aug. 1909—July 1914 — 100) 


200 76 134 131 113 

183 189 133 124 117 

128 131 123 93 76 
82 66 50 44 

105 55 50 43 

130 81 
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Wholesale Prices of Phosphates and Potash ** 


Tennessee Muriate 


December... .. 
54 


January..... oe 
February..... 
March.....cc- 
ES 

I ae gree oe 
Sr as 
Mac Bademas 
August - Be as ote 
September. ... 
October....... 





Supe Florida 
phosphate, land pebble, 75% f.o.b. 


more, 
per unit 
$0.536 


68% f.0.b. 
mines, bulk, 
per ton 
a 61 
3.12 
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Sulphate Sulphate Manure 
of potash of potash salts 
: in bags, magnesia, bulk, 
per unit, per unit, per ton, per unit, 
c.i.f, At- c.i.f, At- c.i.f. At- cif. At- 
lantic and lanticand lanticand lantic and 
Gulf ports? Gulf ports? Gulf ports? Gulf ports? 
$0.714 $0.953 $24.18 $0 .657 
- 669 - 957 26.46 -607 
.672 - 962 26.59 .610 
.681 .973 26.92 , 618 
-681 .973 26.92 .618 
-681 - 963 26.90 .618 
. 662 864 25.10 601 
486 751 22.49 °483 
415 684 21.44 444 
- 464 .708 22.94 505 
-508 .757 24.70 . 556 
.523 .774 15.17 572 
521 751 24.52 .570 
517 .730 24.75 .573 
.522 .780 25.55 . 367 
522 .810 25.74 . 205 
.522 . 786 25.35 195 
.522 777 25.35 195 
522 777 25.35 195 
508 .769 24.70 .190 
-432 - 706 18.93 195 
397 681 14.14 195 
397 .703 14.14 195 
371 .716 14.33 195 
401 .780 15.25 200 
.401 .793 15.25 .200 
.396 .768 14.72 .193 
.430 827 16.00 210 
.430 .827 16.00 .210 
430 827 16.00 .210 
.430 .827 16.00 .210 
430 827 16.00 .210 
.430 . 827 16.00 210 
.359 .710 13.45 .174 
.388 765 14.75 .184 
.388 .765 14.75 . 184 
.388 -765 14.75 .184 
.388 -765 14.75 .184 
94 100 109 92 
94 101 110 93 
95 102 111 94 
95 102 111 94 
95 101 111 94 
93 91 104 91 
68 79 93 74 
58 72 89 68 
65 74 95 77 
71 79 102 85 
73 81 104 87 
73 79 101 87 
72 77 102 87 
73 82 106 87 
73 85_ 106 84 
73 82 105 83 
73 82 105 83 
73 82 105 83 
71 81 102 82 
70 74 78 83 
67 72 58 83 
67 74 58 83 
68 75 59 83 
72 82 63 83 
72 83 63 83 
71 81 61 82 
76 87 66 85 
76 87 66 85 
76 87 66 85 
76 87 66 85 
76 87 66 85 
76 87 66 85 
66 75 56 79 
70 80 61 R1 
70 80 61 R1 
70 80 61 81 
70 80 61 81 
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Wholesale Prices of Ammoniates ** 


Fish scrap, 
dried 
11-12% 
ammonia, 
Nitrate Sulphate Cottonseed 15% bone 
of soda of ammonia meal phosphate, 
bulk ad bulk per 8. E. Mills _ f.o.b. factory 
unit unit N per unit N bulk per unit N 
OT eee $2.68 $2.85 $3.50 $3.53 
| ESE 2.67 2.30 7.06 6.63 
Siaghess sedans o< 2.57 2.04 5.64 5.00 
Rule < eb tierren 2.47 1.81 4.78 4.96 
AS silos aitnes.eslé= 2.34 1.46 3.10 3.95 
DV odciewewe de tak 1.87 1.04 2.18 2.18 
| a 1.52 1,12 2.95 2.86 
ENA a 1,52 1.20 4.46 3.15 
= ae 1.47 1.15 4.59 3.10 
., ee eee 1.53 1,23 4.17 3.42 
Pdivcedans cde os 1.63 1.32 4.91 4.66 
SE ee 1.69 1.38 3.69 3.76 
,. ee eee 1.69 1.35 4.02 4.41 
CRS ae 1.69 1,36 4.64 4.36 
1941..... haan esas 1.69 1.41 5.50 5.32 
PRA ah:6s od iscae ccs 1.74 1,41 6.11 5.77 
ae ros ae 1.75 1.42 6.30 5.77 
Rs auses 30s ewes 1.75 1.42 7.68 5.77 
a ere 1.75 1,42 7.81 5.77 
We ruicik, sce Waals 1.97 1,44 11.04 7.38 
| EERE Ee ear 2.50 1.60 12.72 10.66 
Se eee 2.86 2.03 12.94 10.59 
Seay 3.15 2.29 10.11 13.18 
eS ere 3.00 1.95 11.01 11.70 
Ee ee 3.16 1.97 13.20 10.92 
eae: 3.34 2.09 13.95 11.27 
1953 
November....... 3.09 2.22 9.61 11.24 
we pees Wb 3.09 2.22 10.96 11.24 
January a 3.09 2.22 11.28 11.24 
FODTUary . . . cence 3.09 2.22 11.20 11.45 
iweksecaehs 3.09 2.22 11.35 11.70 
a eee 3.09 2.22 11.63 12.15 
— ee ° 3.09 2,22 11.40 12.15 
SC As Seieasen et 3.09 2.18 10.76 12,15 
pO ae 3.09 2.18 11,12 11.28 
pO 3.09 2.18 12.37 11.19 
September....... 3.09 - 2.18 11.51 10.85 
Se eee 3.01 2.18 11.55 11.26 
Index Numbers (1910-14 — 100) 
nee 100 81 202 188 
aE SS A 96 72 161 142 
ARS Se gees ripe 92 64 137 141 
ES ere 88 51 89 112 
MEGA hia Ges sobs sr 71 36 62 62 
Se ae 59 39 84 81 
PeNb cseerdes saw 59 42 127 89 
|, Ee ere 57 40 131 88 
ee ae 59 43 119 97 
WeGai db vetecthion 61 46 140 132 
ee 63 48 105 106 
 , 63 47 115 125 
RR Fe eRe Ae 63 48 133 124 
Di ckuitteisnaeedes 63 49 157 151 
SSRIS ERS, 2 65 49 175 163 
SEP iti ows eekeserna 65 50 180 163 
, SR ee ere 65 50 219 163 
See 65 50 223 163 
SO ahaeccwktws ios 74 51 315 209 
ES AE OE POF. 93 56 363 302 
a eee 107 71 370 300 
a eee 117 80 289 373 
lee 112 68 315 331 
|, RES 118 69 377 310 
i SREY Te 125 74 399 319 
1953 
November...... " 115 78 275 318 
December........ 115 78 313 318 
1954 
ee ee 115 78 322 318 
‘ebruary.... ‘ 115 78 320 324 
March......- 115 78 324 331 
pO SESE 115 78 332 344 
Ser 115 78 326 344 
Me ei tbcekeee 115 76 307 344 
p EEE 115 76 318 320 
I Gus 6cos's 115 76 353 317 
September....... 115 76 329 307 


QUOIEss0 6560060 112 76 330 319 
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ammonia, 
15% bone 
phosphate, 
f.o.b. Chi- 
cago, bulk, 
per unit N 
$3.37 
4.92 
4.61 
3.79 
2.11 
21 


.67 


8 
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and all Commodities 


Prices pa 

¥ oe Wholesale 

or com- prices 
Farm modities of all com- Fertilizer Chemical Organic Superphos- 
prices* bought* moditiest materialf ammoniates ammoniates phate Potash** 


152 141 121 87 177 108 97 
150 139 114 79 146 114 97 
140 126 105 72 131 101 
119 107 83 62 83 90 
102 95 71 46 48 85 
104 96 70 45 71 81 
118 109 72 47 90 91 
123 117 70 97 92 
13 °0~= sos 73 107 89 
130 126 81 129 95 
122 115 78 101 92 
121 112 79 119 89 
122 115 80 114 96 
130 127 86 130 102 
149 144 93 161 112 
165 151 94 160 117 
174 152 96 174 120 
180 154 97 175 121 
197 177 107 240 125 
231 222 130 362 139 
250 241 134 314 143 
240 226 137 319 144 
246 232 132 314 142 
271 258 139 331 152 
273 251 144 333 158 


November. 259 247 137 267 167 

December. . 260 248 141 285 167 
1954 

January... 263 250 142 300 167 

February. . 264 248 142 301 167 

March.... 264 250 143 307 167 

265 250 — 145 323 167 

267 250 147 338 167 

265 248 141 311 167 

247 263 248 142 310 167 

. 251 264 248 143 319 167 

. 246 263 248 142 308 167 

October... 242 262 248 141 308 167 


*U. S. D. A. figures, revised January 1950. Bomtaning January 1946 farm prices 
r 


and index numbers of specific farm fo mertne yr revised om a calendar year to a 
rer basis. Truck crops index adjusted to the 1924 level of the all-commodity 
ndex. 

+ Department of Labor index converted to 1910-14 base. 

t The Index numbers of prices of fertilizer materials are based on original study 
made by the Department of Agricultural Economics and Farm Management, 
Cornell University, Ithaca, New York. These indexes are complete since 1897. 
The series was revised and reweighted as of March 1940 and November 1942. 


1 Beginning July 1949, baled hay prices reduced by $4.75 a ton to be comparable 
to loose hay prices previously quoted. 

2 Potash salts quoted F.0.B. mines; manure salts since June 1941; other carriers 
since June 1947. Beginning June 1954, muriate of potash quoted on both mine and 
port basis. 

** Where range of prices for fertilizer material is quoted, average figure is 
used. The weighted average of prices ar paid for potash is lower than the 
annual average because since 1926 over 90% of the potash used in agriculture has 
been contracted for during the discount period. 





This section contains a short review of some of the most practical and important bulletins, and lists 
all recent publications of the United States Department of Agriculture, the State Experiment Stations, 


and Canada, relating to Fertilizers, Soils, Crops, and Economics. 


A file of this department of 


BETTER CROPS WITH PLANT FOOD would provide a complete index covering all publications 
from these sources on the particular subjects named. 


Fertilizers 


, 


“Arkansas Fertilizer Recommendations, 
Agr. Ext. Serv., Univ. of Ark., Fayetteville, 
Ark., Cir. 467, Jan. 1954, W. R. Perkins, W. H. 
Freyaldenhoven, E. ]. Allen, and R. Deere. 

“Fertilizing Materials 1953,” State Dept. of 
Agr., Sacramento, California, Spec. Bul. 251, 
April 1954. 

“Fertilizer Experiments with Sugar Cane,” 
Agr. Exp. Sta., Univ. of Ga., Athens, Ga., 
Bul. 54, March 1954, E. S. Lyons. 

“Fertilizer Recommendations for Louisiana, 
1954-55,” Agr. Exp. Sta., La. State Univ., 
Baton Rouge, La. 

“Official Report, Maryland Inspection and 
Regulatory Service, Feed, Fertilizer and Lime 
Issue,” Inspection and Regulatory Service, Col- 
lege Park, Md., Issue No. 231, Aug. 1954. 

“Order in Yields from Fertilizer and Spac- 
ing in Corn Production,” Agr. Exp. Sta., Miss. 
State College, State College, Miss., Bul. 516, 
April 1954, O. T. Osgood. 

“Urea and Calcium Cyanamide in Tobacco 
Plant Beds,” Agr. Exp. Sta., N. C. State Col- 
lege, Raleigh, N. C., Tech. Bul. 105, May 1954, 
C. B. McCants and W. G. Woltz. 

“Fertilize Corn for Higher Yields,” Agr. 
Exp. Sta., N. C. State College, Raleigh, N. C., 
Bul. 366, March 1954, B. A. Krantz and 
W. V. Chandler. 

“Fertilizing Burley Tobacco for High Qual- 
ity and Yield,” Agr. Ext. Serv., N. C. State 
College, Raleigh, N. C., Ext. Cir. 379, April 
1954, R. R. Bennett, H. H. Nau, and S. N. 
Hawks, Jr. 

“Calculation of Pounds of Fertilizer per 
Acre for Different Concentrations,” Agr. Exp. 
Sta., Okla. A. & M. College, Stillwater, Okla., 
Misc. Pub. MP-35, Aug. 1954, ]. E. Garton. 

“Calculation of Comparative Cost per Unit 
of Nutrient Element from Different Fertiliz- 
ers,” Agr. Exp. Sta., Okla. A. & M. College, 
Stillwater, Okla., Misc. Pub. MP-36, Aug. 
1954, J. E. Garton. 

“Calculation of Amount of Fertilizer per 
Row for Gardens,’ Agr. Exp. Sta., Okla. 
A. & M. College, Stillwater, Okla., Misc. Pub. 
MP-37, Aug. 1954, ]. E. Garton. 

“Calculation of Amount of Fertilizer for 
Lawns,” Agr. Exp. Sta., Okla. A. & M. Col- 
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lege, Stillwater, Okla., Misc. Pub. MP-38, Aug. 
1954, ]. E. Garton. 

“Calculation of Amount. of Nitrogen Fer- 
tilizers for Trees,” Agr. Exp. Sta., Okla. 
A. & M. College, Stillwater, Okla., Misc. Pub. 
MP-39, Aug. 1954, J]. E. Garton. 

“Calibration Chart for 10-foot Fertilizer 
Spreader,” Agr. Exp. Sta., Okla. A. & M. 
College, Stillwater, Okla., Misc. Pub. MP-40, 
Aug. 1954, ]. E. Garton. 

“Calculation of Fertilizer Applications by 
Sprinkler Irrigation,” Agr. Exp. Sta., Okla. 
A. & M. College, Stillwater, Okla., Misc. Pub. 
MP-41, Aug. 1954, ]. E. Garton. 

“Distribution of Fertilizer in Oklahoma 
Counties by Grades and Material for the 
Period July 1, 1953 to July 1, 1954,” State 
Dept. of Agr., Okla. City, Okla., Annual 
Report. 

“Recommendations for Seed, Fertilizer and 
Lime,” Agr. Ext. Serv., Univ. of R. 1., King- 
ston, R.1., Bul. 142, Rev. 1954, ]. E. Sheehan. 

“The Fertilizer Situation for 1954-1955,” 
USDA, Commodity Stabilization Service, 
Wash., D. C., Sept. 1954. 


Soils 


“Tillage Practices for Irrigated Soils,” Agr. 
Exp. Sta., Univ. of Ariz., Tucson, Ariz., Bul. 
257, June 1954, K. Harris, D. C. Aepli, and 
W. D. Pew. 

“Effect of Soil Management Practices Upon 
Growth and Fruitfulness of Peach Trees,’ Agr. 
Exp. Sta., Univ. of Del., Newark, Del.,; Bul. 
300, Feb. 1954, C. W. Fitz. 

“Soil Treatment Recommendations Based on 
Soil Tests,” Agr. Ext. Serv., Univ. of lil., Ur- 
bana, lil., Cir. 724, June 1954, C. M. Linsley. 

“The Effects of Deep Breaking on Missis- 
sippi Soils,” Agr. Exp. Sta., Miss. State Col- 
lege, State College, Miss., Inf. Sh. 492, Jan. 
1954, W. A. Raney, P. H. Grissom, E. B. Wil- 
liamson, O. B. Wooten, and T. N. Jones. 

“Irrigation and other Cultural Studies with 
Sweet Corn,” Agr. Exp. Sta., Miss. State Col- 
lege, State College, Miss., Inf. Sh. 494, Jan. 
1954, B. C. Murphy. 

“Some Effects of Various Silicates, Lime, 
and Gypsum on Growth of Tomato Plants in 
Western and Eastern Soils at Low Levels of 
Phosphorus Nutrition,” Agr. Exp. Sta., Cor- 
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nell Univ., Ithaca, N. Y., Memoir 326, Nov. 
1953, G. ]. Raleigh. 

“Potassium Release from Exchangeable and 
Nonexchangeable Forms in Ohio Soils,” Agr. 
Exp. Sta., Wooster, Ohio, Res. Bul. 747, Aug. 
1954, P. F. Pratt and H. H. Morse. 

“1955 National Agricultural Conservation 
Program Bulletin,’ USDA, Wash., D. C., July 
1954. 

“Soil Survey, Wise County, Virginia,” 
USDA, Wash., D. C., Series 1940, No. 12, 
May 1954. 

“Soil Survey, Crawford County, Pennsyl- 
vania,’ USDA, Wash., D. C., Series 1939, 
No. 18, April 1954. 

“Soil Survey, Le Sueur County, Minnesota,” 
USDA, Wash., D. C., Series 1944, No. 3, 
April 1954. 


Crops 


“Eastern Arkansas Small Grain Variety 
Trials, 1951-1953,” Agr. Exp. Sta., Univ. of 
Ark., Fayetteville, Ark., Mimeo.Series 23, May 
1954, R. L. Thurman, H. R. Rosen, W. J. 
Wiser, and ]. O. York. 

“Arkansas Coastal Plain Oat Variety Trials, 
1951-1953,” Agr. Exp. Sta., Univ. of Ark., 
Fayetteville, Ark., Mimeo. Series 24, May 1954, 
R. L. Thurman, H. R. Rosen, W. ]. Wiser, and 
]. O. York. . 

“Arkansas Upland Small Grain Variety 
Trials, 1951-1953,” Agr. Exp. Sta., Univ. of 
Ark., Fayetteville, Ark., Mimeo. Series 25, 
May 1954, R. L. Thurman, H. R. Rosen, W. J. 
Wiser, and ]. O. York. 

“Citrus Growing in Arizona,” Agr. Exp. 
Sta., Univ. of Ariz., Tucson, Ariz., Bul. 258, 
June 1954, R. H. Hilgeman and C. W. Van 
Horn. 

“What's Ahead for Arkansas Agriculture,” 
Agr. Ext. Serv., Univ. of Ark., Fayetteville, 
Ark., 1954. 

“Onas 53 Wheat,” Agr. Exp. Sta., Univ. of 
Calif., Davis, Calif., Bul. 742, C. A. Suneson 
and C. W. Schaller. 

“Vegetable Varieties for Georgia Growers,” 
Agr. Ext. Serv., Univ. of Ga., Athens, Ga., 
Bul, 581, Feb. 1954, B. B. Brantley, J. E. 
Bailey, O. ]. Woodard, and R. Sheldrake. 

“Landscaping Georgia Homes,” Agr. Ext. 
Serv., Univ. of Ga., Athens, Ga., Bul. 583, 
April 1954, T. G. Williams. 

“Planting Black Locust for Fence Posts,” 
Agr. Exp. Sta., Univ. of Ga., Athens, Ga., Cir. 
170, Dec. 1953, ]. R. Hamilton. 

“Romack Pea,” Agr. Exp. Sta., Univ. of Ga., 
Athens, Ga., Lfit. 1, Sept. 1954, R. E. Burns, 

“Idaho Recommends Crop Varieties to Fit 
Your Growing Conditions,” Agr. Exp. Sta., 
Univ. of Idaho, Moscow, Idaho, Bul. 209, 
April 1954, 

“Growing Raspberries in lowa,” Agr. Ext. 
Serv., lowa State College, Ames, lowa, Pamph. 
214, April 1954, A, E. Cott, E. L. Denisen, 
and H. L. Lantz. 

“Annual Progress Report, West Louisiana 
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Experiment Station, DeRidder, Louisiana, 
1953,” Agr. Exp. Sta., DeRidder, La. 

“1953 Annual Progress Report,’ North La. 
Exp. Sta., Calhoun, La. 

“Planting Ornamental Trees and Shrubs,” 
Agr. Ext. Serv., Univ. of Md., College Park, 
Md., Fact Sheet 80, March 1954, L. ]. Enright. 

“African Violets,” Agr. Ext. Serv., Univ. of 
Mass., Amherst, Mass., Lfit. 263, March 1954, 
N. W. Butterfield. 

“Recommended Vegetable Varieties for 
Michigan,” Agr. Ext. Serv., Mich. State Col- 
lege, East Lansing, Mich., Ext. Fldr. F-179, 
March 1954. 

“Band Seeding for Better Forage Seeding,” 
Agr. Ext. Serv., Mich. State College, East 
Lansing; Mich., Ext. Fldr. F-180, March 1954. 

“The First Forty Years at the Northeast 
Agricultural Experiment Station 1913-1953,” 
Agr. Exp. Sta., Univ. of Minn., St. Paul, Minn., 
June 1954, M. ]. Thompson. 

“4-H Pastures,’ Agr. Ext. Serv., Miss. State 
College, State College, Miss., Pub. 232, April 
1954, W. R. Thompson. 

“Fescue,” Agr. Ext. Serv., Miss. State Col- 
lege, State College, Miss., Pub. 267, June 1953, 
W. R. Thompson. 

“Study of Composition of Missouri Grown 
Roughages,” Agr. Exp. Sta., Univ. of Mo., 
Columbia, Mo., Res. Bul. 533, Oct. 1953, 
W. H. Cloninger and H. A. Herman, 

“Physiology of Growth, Sugar Accumula- 
tion and Mineral Intake of Sugar Beets in 
Montana,” Agr. Exp. Sta., Mont. State Col- 
lege, Bozeman, Mont., Tech. Bul. 491, Nov. 
1953, M. M. Afanasiev, E. E. Frahm, H. E. 
Morris, and W. B. Johnston. 

“Barley in Nebraska,” Agr. Exp. Sta., Univ. 
of Nebr., Lincoln, Nebr., Bul. 423, Jan. 1954, 
O. J. Webster. 

“Nebraska Varietal Tests of Fall-Sown Small 
Grains 1954, Winter Wheat-Winter Barley- 
Rye,” Agr. Exp. Sta., Univ. of Nebr., Lincoln, 
Nebr., Outstate Testing Cir. 37, Aug. 1954, 
A. F. Dreier, V. A. Johnson, and P. L. Ehlers. 

“Nevada Results on Spring Barley and 
Wheat Variety Trials,” Agr. Exp. Sta., Univ. 
of Nev., Reno, Nev., Cir. 5, April 1954, ]. H. 
Robertson and E. H. Jensen. 

“Growing Grapes in New Hampshire,” Agr. 
Ext. Serv., Univ. of N. H., Durham, N. H., 
Ext. Cir. 309, Feb. 1954, L. P. Latimer. 

“Cane Fruit Culture,” Agr. Ext. Serv., Univ. 
of N. H., Durham, N. H., Ext. Cir. 310, March 
1954, L. P. Latimer. 

“Forest Tree Planting,” Agr. Ext. Serv., 
Univ. of N. H., Durham, N. H,. Ext. Fldr. 
27, March 1954. 

“The Seventy-fourth Annual Report, 1952- 
1953,” Agr. Exp. Sta., Rutgers Univ., New 
Brunswick, N. J. 

“A Variety of Hardy Bulbs for the Spring 
Flower Garden,’ Agr. Exp. Sta., Rutgers 
Univ., New Brunswick, N. ]., Cir. 559, June 
1954, H. M. Biekart. 

“Grass Silage Grassland Farming Series No. 





November. 1954 


1,” Agr. Exp. Sta., Rutgers Univ., New Bruns- 
wick, N. ]., Cir. 561, May 1954. 

“64th Annual Report of the New Mexico 
Agricultural Experiment Station for the Fiscal 
Year Ended June 30, 1953,” Agr. Exp. Sta., 
New Mexico A. & M. College, State College, 
New Mexico. 

“Factors Affecting the Germination of Sweet 
Corn in Low-temperature Laboratory Tests,” 
Agr. Exp. Sta., Cornell Univ., Geneva, N. Y., 
Bul. 769, May 1954, B. E. Clark. 

“Pennsylvania Corn Performance Studies, 
Double Cross Tests 1953,” Agr. Exp. Sta., 
Penna. State University, State College, Pa., 
Prog. Rpt. 119, May 1954, L. L. Huber. 

“Penngift Crown Vetch for Slope Control 
on Pennsylvania Highways,” Agr. Exp. Sta., 
State College, Pa., Bul. 576, May 1954, H. B. 
Musser, W. L. Hottenstein, and ]. P. Stanford. 

“South Carolina Pastures,” Agr. Ext. Serv., 
Clemson Agr. College, Clemson, S. C., Bul. 
115, April 1954, H. A. Woodle and E. C. 
Turner. 

“The 1953 Cotton Contest, South Carolina,” 
Agr. Ext. Serv., Clemson Agr. College, Clem- 
son, S. C., Cir. 391, Jan. 1954, S. A. Williams. 

“Your home ... Orchard,” Agr. Ext. Serv., 
Univ. of Tenn., Knoxville, Tenn., Pub. 353, 
Feb. 1954, W. C. Pelton. 

“Variety Performance Trials of Cotton, 
Corn, Barley, Oats, Wheat, Red Clover, Alfalja 
and Soybeans, Data for 1953 with Summaries 
of Results from Previous Years,” Agr. Exp. 
Sta., Univ. of Tenn., Knoxville, Tenn., Bul. 
237, April 1954, C. D. Fisher. 

“American-Egyptian Cotton Variety Tests, 
El Paso Valley Experiment Station, 1953,” 
Agr. Exp. Sta., Tex. A. & M. College, College 
Station, Tex., Prog. Rpt. 1708, Sept. 1954, L. 
S. Stith, P. ]. Lyerly, and R. H. Peebles. 

“The Effect of Temperature and Rainfall on 
Peach Production in Northeast Texas,” Agr. 
Exp. Sta., Tex. A. & M. College, College Sta- 
tion, Tex., Prog. Rpt. 1709, Sept. 1954, H. F. 
Morris. 

“A Handbook of Agronomy,” Agr. Exs. 
Serv., Va. Polytechnic Institute, Blacksburg, 
Va., Bul. 97, April 1954. 

“Asparagus Culture,’ USDA, Wash., D. C., 
Farmers’ Bul. 1646, June 1954, R. C. 
Thompson. 

“Factors Affecting Time of Planting Soy- 


In offering her offspring a word of 
advice, a mother said, “Son, from 
here on never do anything that you 
would be ashamed for the whole world 


to see you do.” 


“Oh boy!” shouted the happy young- 


ster. “Just think, no more baths!” 
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beans in the Southern States,’ USDA, Wash., 
D. C., Cir. 943, July 1954, E. E. Hartwig. 

“Report on the Agricultural Experiment 
Stations, 1953,” USDA, Wash., D. C., R. W. 
Trullinger. 

“Planting the Southern Pines,” USDA, 
Wash., D. C., Agr. Monograph 18, 1954, P. C. 
Wakeley. 


Economics 


“Agricultural Science and Its Effect on 
Civilization,” State Dept. of Agr., Tallahassee, 
Fla., Bul. 152, Jan. 1954, T. ]. Brooks. 

“An Exploratory Study of Expectations, Un- 
certainty and Farm Plans in Southern lowa 
Agriculture,” Agr. Exp. Sta., lowa State Col- 
lege, Ames, lowa, Res. Bul. 408, April 1954, 
D. R. Kaldor and E. O. Heady. 

“Economics of Grassland Farming,” Agr. 
Exp. Sta., Mich. State College, East Lansing, 
Mich., Spec. Bul. 391, May 1954, K. A. Vary. 

“An Economic Appraisal of Beef Production 
in South Mississippi,’ Agr. Exp. Sta., Miss. 
State College, State College, Miss., Bul. 518, 
April 1954, D. W. Parvin. 

“Farming Areas in Lewis County, A Statis- 
tical Summary by Economic Land Class, 255 
Full-time Commercial Farms, Lewis County, 
New York,” Agr. Exp. Sta., Cornell Univ., 
Ithaca, N. Y., A. E. 938, April 1954, H. E. 
Conklin and B. F. Lucas. 

“The Farmers Home Administration Ap- 
proach to Farm Credit Problems,” Agr. Exp. 
Sta., N. D. Agr. College, Fargo, N. D., Bul. 
388, Jan. 1954, B. H. Kristjanson and ]. A. 
Brown. 

“Profitable Milk Production from Grazing 
Crops, Piedmont Area, South Carolina,” Agr. 
Exp. Sta., Clemson Agr. College, Clemson, 
S. C., Bul. 411, Dec. 1953, C. P. Butler. 

“Costs and Practices in Producing Soybeans 
in South Carolina,” Agr. Exp. Sta., Clemson 
Agr. College, Clemson, S. C., Bul. 412, Jan. 
1954, H. L. Streetman. 

“1955 Acreage and Marketing Guides,” 
USDA, Wash., D. C., Aug. 1954. 

“Corn Acreage, Yield, and Production of all 
Corn, Corn for Grain, Corn for Silage, and 
Acreage for Forage, by States, 1866-1943,” 
USDA, Wash., D. C., June 1954. 

“Oats Acreage Yield Production, by States, 
1866-1943,” USDA, Wash., D. C., June 1954. 


Speaking from the back of a train, 
the politician said, “Vote for me and 
I'll give you better roads; what’s more, 
I'll give you one way streets.” 

“Won't do no good,” interrupted one 
of the local villagers, “we only got one 
street in this here town. How’d we 
get home from where we went?” 
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Leaf Rust Reaction in Relation to Wheat Fertilization .. . 
(From page 22) 


and discoloration to a lesser degree with 
the nitrogen applications. Even at 
Rensselaer where nitrogen was not 
markedly limiting, a considerable re- 
duction in discoloration occurred with 
a complete fertilizer and nitrogen plus 
potassium. Similar modification in 
symptoms on the susceptible varieties 
Purkoff and Iobred appeared at La- 
fayette (Fig. 4). 

Due to later maturity, the increased 
temperature and lower moisture supply 
in late June and early July were respon- 
sible for marked variation in rust symp- 
toms on the susceptible varieties Iobred 
and Purkoff at Rensselaer. On the 
upper, especially the flag leaves, all late 
infection points were surrounded by 
dead areas. The latest infected leaves 
did not show uredinia in these necrotic 
spots, and there were more leaves show- 
ing this reaction on plots where the 
fertilization delayed maturity (Fig. 3). 
This condition was later produced by 
artificial, temporary wilting of leaves 
of different age on the susceptible va- 
riety Michigan Amber 29 infected with 
physiologic form 5. One-half hour in 
the completely wilted or flaccid condi- 
tion, with complete recovery following 
renewed moisture supply, was sufficient 
to produce this killing effect (Fig. 5). 
The midday wilting which. occurred 
during the low moisture, high tempera- 
ture period following the later rust in- 
fections was considered responsible for 
the necrosis symptom on the latest ma- 
turing plots at Rensselaer. Kanred and 
Kawvale, which ordinarily showed 
considerable discoloration. and some 
killing around infection points, matured 
enough earlier to miss this period and 
hence did not show the sharp change 
in symptoms. 


Discussion 


Although the fertilizer influences 
here reported do not show that single 
factors were responsible for the influ- 
ences on rust, it appears that the balance 


of phosphorus and potassium with re- 
spect to nitrogen was most closely asso- 
ciated with changes both in amount of 
rust and the symptom expression. Di- 
rect influences of single nutrient ele- 
ments on amount of rust infection, 
however, have been reported frequently 
without qualification. A significant re- 
duction in amount of yellow rust (Puc- 
cinia glumarum) infection was demon- 
strated, Doerell (4) and Hieke (6), 
by application of potassium alone and 
fertilizer mixtures high in potassium. 
It can be assumed that these applica- 
tions were reasonably balanced for their 
soils since the yield responses were high, 
but they failed to mention the sympto- 
matic changes in the rust lesions and 
the relative vegetative characteristics of 
the high yielding and sparsely rusted 
plants. 

Vigor of host has been considered an 
indicator of a favorable condition for 
infection and particularly for the best 
development of certain rusts and sporu- 
lation in specific stages of the life cycle, 
Arthur (1). This generality does not 
necessarily apply to instances where sin- 
gle element deficiencies modify growth 
very slightly without general reduction 
in the apparent vigor. General vigor, 
however, without nitrogen overbalance 
and a resultant high yield of wheat was 
eonsidered below the optimum condi- 
tion for infection by stem rust (Puccinia 
graminis) by Stakman and Aamodt 
(8). Surplus nitrogen with sufficient 
supply of other elements to produce 
heavy growth and deep leaf color fa- 
vored rust infection. In the yield re- 
sponses, it seemed likely that considera- 
tion of a rust-tolerance optimum might 
show that the reaction type, or combi- 
nation of types, when several physio- 
logic forms were involved, would ac- 
count for more influence at a point 
somewhat below the infection optimum. 

The obvious intermixture of physio- 
logic forms in the present study made 
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detailed accounting of symptoms difh- 
cult. The general chlorosis increase 
with limited nitrogen for the more sus- 
ceptible varieties associated with lower 
intensity of leaf color was followed by 
the development of smaller uredinia, 
but most ‘of the intermediate reactions 
could not be compared. The sudden 
change in symptom, thought related to 
temporary wilting on the Rensselaer 
plots, also produced under controlled 
conditions, Doak (2), might produce 
an entirely different influence on the 
maturing wheat plants, and also yield, 
than the unrestricted rust development 
and final production of uredinia. Un- 
equal water demands of the rust- 
infected cells and the adjoining leaf 
tissues were considered responsible for 
eventual necrosis. Since the plasmolytic 
difference would be operative only dur- 
ing recovery from wilting, it can be 
assumed that the necrotic symptom ap- 
peared as the collapsed cells dried over 
a period of several days. Under con- 
ditions in the field as well as with arti- 
ficially produced wilting, there seem to 
be no intermediate types of moisture 
deficiency symptoms. 

Most of the modifications in the 
amount of rust indicated that the fer- 
tilizer combinations most favorable for 
infection also bring about .a host re- 
sponse finally associated with the higher 
yields. An unbalance, however, which 
may not have marked influence on 
yield, could produce changed symptoms 
around the infection points. Detailed 
study of symptom changes, spore pro- 
duction, and the duration of the living 
union of rust and host have led to indi- 
cations of the actual nutrient require- 
ments of the rust. Disconnection and 
artificial feeding of parts of plants oc- 
cupied by the rust have furnished some 
evidence, Mains (7). 

It was suggested that some interme- 
diate or transitory compounds, probably 
carbohydrates, were directly utilized. 
A combined approach whereby these 
organic materials were evaluated in 
connection with mineral nutrient dif- 
ferences affecting rust reaction would 









Fig. 5. Effect of wilting on Michigan Amber 29, 
susceptible to rust physiologic form 5. qi) 
Typical infection of second leaf on 12th day 
after inoculation—magnified X14; (2) Necrosis 
without pustule formation on second leaf on 
12th day, wilted on Sth day after inoculation; 
(3) Reaction of fifth leaf on 12th day after 
inoculation, showing typical infection; (4) Re- 
action of fifth leaf on 12th day, wilted on 7th 
day after inoculation, showing small Uredinia 
(pustules) in necrotic areas. . 


give further indications. Though con- 
trolled mineral nutrient studies have 
demonstrated that the reaction symp- 
toms can be changed readily, there has 
been no indication that minerals in the 
salts commonly utilized by higher plants 
can enter into the rust metabolism, 
Gassner (5), Doak (3). Without un- 
derstanding more about these relation- 
ships, the influences of rust on growth 
and yield will be difficult to determine. 
Since the higher yields obtained in the 
present study seem to be associated with 
heavy rust infections and symptoms in- 
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dicating greater susceptibility, it appears 
that consideration of rust-tolerance fac- 
tors in the evaluation of yield response 
would be essential in determining the 
amount of damage under field condi- 
tions. 


Summary 


Modification in the amount of leaf 
rust infection was dependent on both 
the nutrient condition of unfertilized 
soils and the type of applications. In- 
crease in amount of rust was in general 
associated with combinations of ferti- 
lizer tending toward high nitrogen bal- 
ance relative to either or both phos- 
phorus and potassium. 

Increases in the chlorotic and necrotic 
symptoms during the growth period of 
wheat, especially during the period 
following heading, were associated with 
low nitrogen relative to either or both 
phosphorus and potassium. A necrotic 
symptom following a period of low 
moisture and high temperature occurred 
with late rust infections on two sus- 
ceptible varieties and apparently re- 
sulted from one or more periods of 
temporary wilting. 

In a comparison of four wheat varie- 
ties differing in rust susceptibility, and 
during a season of moderately heavy 
rust infection, general growth responses 
due to fertilization indicate that rust- 
tolerance increases as the average ex- 
pressed symptoms approach so-called 

high susceptibility. Regardless of the 
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original nutrient balance of the soil at 
the three locations, these varieties 
showed high, though not always maxi- 
mum, yields when the rust reaction 
approached the most susceptible, and 
probably maximum rust-tolerant, con- 
dition as indicated by the external symp- 
toms. Fertilization practices which re- 
sult in the most favorable yield response 
would thus be expected to portend less 
relative damage by this rust. 
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South Carolina’s Approach ta New Water Management 


(From 


Such a system should lead to the de- 
velopment of every surface water re- 
source to its fullest potential. 

Such a system should also promote 
wise land development and use. No 
longer would a user have to own ripar- 
ian lands to acquire water. A site 
better suited for a particular use could 
be developed without regard for its 
immediate proximity to water. Through 
judicious allotment of water rights, the 


page 17) 


Board of Water Commissioners could 
aid in this development, yet afford 
adequate protection to existing estab- 
lished uses. 

Adoption of legislation such as the 
proposed bill would mean less waste of 
the State’s water resources. The sup- 
plying of a useful industry or a well- 
recognized want would become the 
yardstick for allotment of water under 
the new legislation. No longer would 
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the use of water be limited by the old 
rule that the same amount and quality 
of water now flow through the land. 
Subject to the judgment of a Water 
Board, a person might obtain as much 
water as he needs subject only to pro- 
vision of water to established uses. In 
this manner the Water Board could pre- 
vent millions of gallons of water flowing 
unused to the ocean—millions of gal- 
lons that in the past served only a few 
water-users and in the future would 
serve a great many. By careful plan- 
ning, a Water Board could permit 
seasonal storage and orderly with- 
drawals of water down the length of 
the stream so that no needed water 
would flow unused into the ocean. 
This type of planning, coupled with 
anti-pollution and other quality con- 
trols, would encourage the return of 
water to streams and rivers for repeated 
use over the length of the water course. 
With such a combined quantity and 
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quality law, South Carolina would 
have a‘system of apportionment for 
water that recognizes the changing 
needs of the times. 

Such a law would enable South Caro- 
lina or any other state, to marshal its 
forces for a concerted study and man- 
agement of its water resources. The 
technical staff possible on a state level 
could assemble continually, in coopera- 
tion with private and public groups, a 
wealth of information on water re- 
sources and make it available for those 
who wish to make plans and carry out 
water conservation programs. 

Closely connected to the problem of 
surface water is that of ground water— 
nature’s underground reservoirs that 
feed our wells and streams. It is a 
technical problem, but one that the 
Water Board’s staff could be prepared 
to handle in due course, after appro- 
priate authorization by the General 
Assembly. 


Soil Tests Are Influenced by Field Conditions... . 
(From page 14) 


soil as to its flushing effect on the 
soluble salts. This flushing effect is 
caused by the surplus water moving 
down through the surface layer during 
heavy rains and moving upward again 
with surface evaporation, leaving the 
dissolved salts at or near the surface. 


These salts influence the conductivity 
of the soil and the test for certain solu- 
ble elements, and usually lower the 
pH. This influence will be greatest 
where there is an accumulation of fer- 
tilizer salts in the soil. Thus the pos- 
sible influence of fertilizer salts should 


Taste I] —Tue INFLUENcE or Resipuat Fertivizer SALTS ON SEVERAL OF THE SOIL 
Test ReapINGs 


Salt Concentration* 


Plot No. 
B Cc 


pH Reading Nitrate Reading** 


B 


Q 


UTD Or Cr 
OPK OF Om 
ork ork Gor 
OMN Or OI 


* Micromhos (Specific Conductance), with a soil-water ratio of 1:1. 


** Parts per million in air-dry soil. 
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be taken into consideration more in 
the summer and fall than during the 
winter and early spring. For this rea- 
son we recommend that most of the 
sampling be done in January, Febru- 
ary, and March before spring fertilizer 
has been applied and after most of the 
soluble salts from the previous year’s 
fertilization have been removed from 
the soil by the winter cover crops. At 
this time of year the amount of mois- 
ture in the soil at time of sampling 
will make little difference in the soil 
test. 

The samples of soil for the analyses 
shown in Table I were taken from a 
25 X 30 foot block of land on the 
sampling dates shown. The soil was 
a Sassafras sandy loam. No fertilizer 
was added and no plants were grown 
on the soil. As the data indicate, there 
was no seasonal fluctuation in pH; and 
where there was a lowering of the pH, 
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it was accompanied by an increased 
salt concentration and a corresponding 
increase in nitrates, This movement 
of soluble salts in the soil and its influ- 
ence on the soil tests should be con- 
sidered at all times by those taking 
samples and making recommendations. 
Samples B and C (Table II) were 
taken from potato plots the day of 
digging. The B samples were taken 
before digging from between the rows 
largely away from the fertilizer influ- 
ence, while the C samples were ‘taken 
in the row behind the digger. The 
marked differences in the readings give 
some idea of the difficulty of getting a 
representative sample under such con- 
ditions and the possibility of getting an 
erroneous picture of the soil fertility. 
The A samples taken in February be- 
fore potatoes were planted or fertilizer 
added show tests similar to the B sam- 
ples taken in July between the rows. 


Taste IJ].—Tue INFLUENCE or A ONE-Ton-Per-Acre APPLICATION oF Hypratep Lime 
AND FINE AND CoarsE LIMESTONES ON THE Sort REAcTION or Five CoasTaL PLAIN 


Sorts (SurFACE AND SUBSOIL) 








pH 
before 
lime 


Hydrated 


added 





Sassafras Sandy Loam 


Bayboro Silt Loam 
MERE 6.0 os oS steers 


Bladen Silt Loam 
EE a SE Ii ete ae 


Norfolk Fine Sandy Loam 


WOME a lasecta a Siie sso he 


* Fine limestone 80% through 200 mesh, coarse limestone 56% through 60 mesh. 
** Soils wetted to 25% above moisture equivalent once each week, 






Limestone 
lime 
Coarse* 
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The time, type, amount, and method 
of previous application of lime can in- 
fluence the soil test. If the lime is not 
thoroughly mixed with the soil, and 
this usually takes several years, it is 
impossible to get a true picture of the 
soil reaction. 

Table III shows the influence of three 
commonly used liming materials on the 
soil reaction of five coastal plain soils 
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after 2 and 48 weeks where the lime 
was thoroughly mixed with the soil 
when applied. Note that in practically 
all cases the limestones were as effective 
in raising the pH after 2 weeks as 
after 48 weeks. This indicates that 
the opinion held by some that the lime- 
stones must remain in the soil several 
months before they become effective 
is not true. 


Fertilizers Increase Yield and Protein Content .. . 
(From page 12) 


It appears, therefore, that the farmer 
who grows corn for silage need not 
fear that the use of fertilizer will lower 
the feeding value of his silage. 


Does Fertilization of Silage 
Corn Pay? 
Will it pay to use fertilizers in grow- 
ing my silage corn? This is a ques- 


TaspLe 1—Yzeips or Corn Forace as DeTreRMINED From Fievtp SAMPLES AND From 
Comp.ete Harvest OF UNFERTILIZED AND FERTILIZED BLocKs 


Unfertilized 


Date of 


harvest Fresh 


matter 


lb. 


Sept. 4, 1947° 
Sept. 15, 1947* 
Sept. 22, 1947° 


20,590 


August 24, 1948 
August 31, 1948* 
Sept. 7, 1948° 


August 16, 1949* 
August 23, 1949 
August 30, 1949* 
Sept. 1, 1949> 


August 29, 1950* 
Sept. 

Sept. 12, 1950° 
Sept. 13, 1950> 


August 21, 1951 
August 28, 1951 
Sept. 

Sept. 12, 1951» 


® Determinations based on field samples. 
> Determinations based upon complete harvest. 
account the forage removed in sampling. 


matter 


Fertilized 


Dry Dry 


matter 


Dry 
matter 


lb. lb. perct. lb. 
3,800 
5,230 
5,640 


21,580 19. 
22,190 25. 
21,780 27. 


5,570 


8,140 
9,270 
10,430 


39,040 21. 
39,290 25. 
35,210 31. 


00 et & 


20. 
23. 
27. 
27. 


6,770 
7,470 
8,690 
8,390 


39,510 
36,550 
36,860 
34,510 


31,110 21. 


4,850 
5,240 
6,030 
5,320 


23. 
26. 
26. 


31,550 
31,120 
29,090 


32,650 
36,460 
35,410 
29,110 


20. 
20. 
24. 
28. 


5,170 
5,500 
6,850 
6,210 
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An adjustment was made in the yield to take into 
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tion which each person must decide 
for himself after obtaining the neces- 
sary information. As brought out in 
the foregoing discussion, the applica- 
tion of fertilizers brought about only 
small increases in forage yields when 
the crop was grown on a field already 
well supplied with plant food. On the 
other hand, fairly large increases were 
obtained when the fertilizers were ap- 
plied to poor soil. Obviously, careful 
soil tests are indicated as a first step 
unless the productivity of a field is 
already known. 

It may be calculated from the figures 
in Table I that in the experiment re- 
ported here, the increases in fresh for- 
age which resulted from fertilizer use 
were, in the successive years: 1,490 lbs.; 
5,080 lbs.; 4,780 lbs.; 8,450 lbs.; and 
8,330 lbs. While market prices change 
fromm year to year, the cost of 200 
pounds of 8-8-8 and 200 pounds of 
‘nitrogen fertilizer may be roughly esti- 
mated at $15 to $20. Using an esti- 
mated value for corn forage of $8 to 
$10 a ton, it is apparent that an in- 
crease of three fourths of a ton of for- 
age would not pay for the cost of 
fertilizer. On the other hand, the in- 
crease of more than 4 tons of forage 
which was obtained in each of the last 
two years when the corn was grown 
on poor soil would give a handsome 
profit. Then, too, during these two 





old stands of alfalfa to produce 


much hay. But O. J. Attoe and Emil 
Truog, Soil Scientists at the University 
of Wisconsin, harvested alfalfa each 
year from seedings made in 1947, and 
still got as much as four tons to the 
acre each year. 

The research men say the secret to 








Four Tons Alfalfa from 


seven-year-old Stands 


OBODY would expect seven-year- 
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years, the protein content of the leaf- 
stalk portion of the forage was also in- 
creased—an item of value to the live- 
stock feeder. 


Summary and Conclusions 


A five-year investigation was con- 
ducted to determine the effect of fer- 
tilizer application at planting time fol- 
lowed by sidedressing with a nitrogen 
fertilizer at the last cultivation on the 
yield and composition of hybrid corn 
grown for silage.. Five hybrids known 
to be high yielding for both grain and 
forage were employed. 

Under the conditions of this trial, 
the application of fertilizer to soils 
for the production of corn forage re- 
sulted in: (1) gains in tonnage of for- 
age as represented by both ear and 
leaf-stalk fractions; (2) little or no 
change in the proportion of forage 
which consisted of ears; (3) little 
change in the protein content of the 
shelled corn except as influenced by 
season; (4) an enhanced protein con- 
tent of the leaf-stalk fraction of the for- 
age when the crop was grown on soils 
low in available plant food; and (5) 
little change in the fiber content of the 
forage. 

(This article is a digest of Bulletin 577, “Yield 
and Composition of Corn Forage as Influenced by 


Soil Fertilization,” published by the Illinois Agri- 
cultural Experiment Station. The bulletin was 


yc - by K. E. Harshbarger, W. B. Nevens, R. 
. Touchberry, A. L. Lang, and G. H. Dungan). 





such success with alfalfa is the right 
amount of liming and fertilizer. Tests 
were carried out in Barron County on 
Spencer and Antigo silt loam soils. 
The tests began in 1942 with applica- 
tion of 1500 pounds of 0-20-20 on each 
acre to bring the fertility level up to 
about 75 pounds of available phos- 
phorus and about 200 pounds of avail- 
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able potassium per acre. Five to 10 
tons of lime to the acre corrected soil 
acidity. 

In the next five years the fields fol- 
lowed a rotation of corn, oats, and two 
years of hay. With oats, the fields got 
300 pounds per acre of 0-20-20 broad- 
cast and another 200 pounds per acre 
drilled with the seed. 

The rotation was discontinued in 
1947, and the fields have been in alfalfa 
since then. A topdressing of 200 pounds 
per acre of muriate of potash was put 
on in the fall of 1950, 1951, and 1952. 
Some plots were left unfertilized and 
unlimed to serve as comparison plots. 

Cossack alfalfa was used in these 
tests, as there is no wilt problem in Bar- 
ron County. However, Attoe says that 
with an adapted variety—wilt resistant 
if necessary—together with a good fer- 
tilization and liming program on soil 
at least fairly well drained, these re- 
sults could be duplicated anywhere in 
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Wisconsin. 

Lime and fertilizer costs for the six 
years of continuous alfalfa production 
have run about $75 an acre. During 
this time, some 22 tons of alfalfa per 
acre were taken from the field. This 
means the cost of lime and fertilizer 
was only about $3.40 per ton of hay. 
Farmers who use manure on their fields 
could lower this cost, the researchers 
say. Because of the carry-over effect of 
the lime and fertilizer, cost of establish- 
ing alfalfa on these fields in the future 
shouldn’t be more than about one third 
the cost of the original establishment, 
Attoe and Truog say. 

The tests have also shown that lime 
increases the availability of phosphorus 
naturally present in the soil. Because 
of this, the researchers say that 1,000 
pounds per acre of 0-10-30 would do the 
job as well as 1,500 pounds of 0-20-20. 
This. would reduce the fertilizer cost 
about 40 per cent. 


Test Soil Before 
Topdressing Alfalfa 


EST your soil before you apply fer- 

tilizer topdressing to your alfalfa 
fields. Tests will show whether your 
soil needs the fertilizer and will also 
serve as a guide to the kinds and 
amount of plant food needed. 

Many soils do not have enough plant 
food to grow good alfalfa, according to 
C. M. Linsley, Extension Soils Special- 
ist at the University of Illinois College 
of Agriculture. Where fertilizers have 
not been applied before the alfalfa was 
seeded, they can be put on after the first 
cutting has been removed. This top- 
dressing will usually give yields a good 
boost. 

Fields that need potash can be top- 
dressed safely after a cutting has been 
removed, Linsley says. The potash will 
not burn the new growth if the leaves 
are dry. If leaves are wet with dew or 


rain, however, some of the potash will 
stick and burn spots on them. 

Phosphorus applied after the first cut- 
ting will also give a worth-while in- 
crease in yield on soils needing phos- 
phorus. But it will not give as good 
results as when applied ahead of the 
seeding 

Alfalfa will not need nitrogen fer- 
tilizers as a topdressing, Linsley says. 
Alfalfa serves as a nitrogen factory and 
will fix much of the nitrogen it needs 
from the air. If nitrogen fertilizers are 
added, however, the legumes will use 
this nitrogen rather than fixing the ni- 
trogen from the air. 

There is no one fertilizer that is best 
to use for alfalfa in all cases, Linsley 
advises. Your soil tests will tell you 
the best kind of fertilizer for your al- 
falfa, and also the amounts needed. 





ment Station are typical of what is being 
done by experiment stations generally. 
Already worth-while results have been 
secured in the South Carolina tests, for 
in a period of three years the yield of 
corn was more than doubled, and cotton 
and tobacco yields increased 41 and 44 
per cent, respectively, from additional 
water applied to the growing crops. 

The South Carolina Extension Serv- 
ice, through its corps of trained special- 
ists and county agents, is rendering 
great service to farmers by taking to 
them the results of this research through 
demonstrations in the proper use and 
conservation of water. The activities 
in South Carolina have been greatly 
encouraged by grants made to Clemson 
College by W. B. Camp, a native son 
of the State and graduate of the insti- 
tution, who migrated to California 
some years ago where he became a 
highly successful farmer. 

Farmers cooperating with soil con- 
servation districts are demanding more 
and more assistance from soil conserva- 
tion technicians assigned to cooperate 
with and assist districts with their soil 
and water conservation problems. 

In the Lancaster (South Carolina) 
District, for instance, there had been 
constructed up to June 30, 1954, a total 
of 763 farm ponds of all kinds. But 
during the month of July, largely as 
a result of the unprecedented drought, 
35 more were built under the direction 
of technicians assisting the district. 
Think of it, almost 5 per cent as many 
built in one month as in the several 
years the district has been in existence! 

In recent months the calls for assist- 
ance in the solution of water problems 
—largely to locate and develop sources 
of supply for stockwatering and for ir- 
rigation—have been so great as to re- 
duce materially the assistance soil con- 
servation technicians could render in 
other types of soil and water conserva- 
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Land! Water! People! 
(From page 26) 


tion. 

The concern of farmers and others 
about these problems is resulting in the 
development of interest in modernizing 
state water laws throughout the coun- 
try. Many states are giving attention 
at this time to the inadequacy of their 
present laws now that water has as- 
sumed such an important place in our 
economy. Soil conservation district 
supervisors have taken the lead in many 
states in this movement. They have 
had the assistance of numerous federal, 
state, and local agencies and groups. 

We have plenty of water in the 
humid regions of our country if we can 
just learn how to use it. And the sup- 
ply is being constantly replenished 
through rainfall. With an average rain- 
fall up to four feet—enough to swim 
in—on every acre of land in the eastern 
part of the United States, there should 
be no shortage of water. And there 
will be none if we but recognize the 
need for action and plan accordingly. 
We must learn to store water when 
it is in abundant supply so that it will 
be available when needed later on. 
Water can be stored within the soil by 
proper treatment and management to 
increase its absorptive power. Also, it 
can be stored above ground in properly 
constructed artificial ponds or lakes. 

The unplanned, uncoordinated, and 
unrestricted use of water will lead to 
difficulty just as will the unwise use of 
any natural resource. Let us recog- 
nize, therefore, our dependence upon 
water, even as we recognize our de- 
pendence upon the land. Both must be 
conserved for our use when and as 
needed. We must realize that without 
a productive soil, abundantly watered, 
we cannot continue to eat well, cannot 
continue to have plenty of clothes to 
wear, cannot continue to exist as a 
strong and vigorous people. 
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Drought 
(From page 8) 


tility and (b) excesses of temperature. 
When they are the latter they represent 
little that we can do to offset the dam- 
age. As the former, or shortages of 
fertility, their disasters are not neces- 
sarily mitigated if we merely apply 
water. Soils made both deeper in struc- 
ture required for water storage, and 
more fertile also to that depth, will les- 
sen the damage in the drought years 
but will also give bigger yields in years 
of no drought. When once we appre- 
ciate the soil as a factor in the drought, 
then we can use the years of no such 
damage to build the soil fertility for 
less of disaster from the drought when 
it occurs. Fertility is the major means 


of managing the soil to mitigate. 


drought damage, and to give bigger re- 
turns in crops also when there is no 
drought. 


Heat Wave Is Disaster to Animals 
Also According to Their Nutrition 


- The heat wave of 1954 was disastrous 
to animals in Missouri as well as to 
plants, according to the reported deaths 
of poultry and rabbits from the exces- 
sive temperatures. The mounting tem- 
peratures correlated with increasing 
numbers of deaths of experimental rab- 
bits on grain coupled with hay grown 
on soil of different treatments suggested 
that the nutrition of the animal and not 
the high temperature per se is the factor 
in the fatalities associated with the heat. 

Seven lots of nine rabbits each, sep- 
arated from the larger original stock, 
were fed on wheat of a single lot and 
on timothy hays grown on soil given 
different treatments. These were: (1) 
Full fertilizer treatment; (2) this sup- 
plemented by copper; (3) by boron; 
(4) by cobalt; (5) by manganese; (6) 
by zinc; and (7) by all these trace ele- 
ments. 

With the mounting temperatures of 
the drought and heat wave, many of the 


experimental rabbits died and replace- 
ments were made from the remaining 
original lot (which had suffered no heat 
fatalities) at the weighing date after a 
fortnight. Those in the original lot 
were fed on the same wheat as the 
experimental lots, but the roughage of 
the former was green grass growing on 
soil fertilized with rabbit manure. Dur- 
ing the period June 11 to July 17, 1954, 
a total of 57 rabbits died on the timo- 
thy-wheat ration, while in the same ° 
room there were no deaths of the orig- 
inal lot remaining on their wheat- 
grass ration and tolerating the same 
heat wave. This represented maxima 


ranging from 88 to 113°F. and a mean 
maximum of 99.4 degrees during the 
fortnight closing with July 17. 

On that date the wheat-timothy hay 
ration was supplemented with 10 gm. 
per rabbit per day of commercial dried 


milk powder. No more deaths occurred 
during the extension of the experiment 
for nine more days. During that time 
maximum daily temperatures ranged 
from 89 to 111°F. with a mean maxi- 
mum of 98.2°F. 

A repeat of this test was started July 
26 using corn, oats, and wheat in equal 
parts by weight along with the same 
timothy hay. This trial exhibited again 
the fatalities with the high temperatures 
until August 23 when the feeding of 
the timothy hay was discontinued and 
replaced by red clover hay. No deaths 
occurred during the extension of the 
test with red clover hay from August 23 
to September 6, during which the max- 
ima of temperatures ranged from 79 to 
102° with a mean maximum of 97.6 
for those 14 days. For the fortnight 
preceding the date of change to red 
clover, the maxima ranged from 70 to 
98°F. with a mean maximum of 82.5° 
F, With the close of this test there 
were still eight rabbits left of the orig- 
inal lot kept on the wheat-grass ration 
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during the entire summer among which 
no fatalities whatsoever occurred as a 
result of the heat wave of record-break- 
ing temperatures. 

These disasters, ascribed to drought 
as mainly a water shortage in the soil 
allowing the increasing insulation to 
raise the temperature to excessive de- 
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grees, represent differing fatalities ac- 
cording to nutrition of either plant or 
animal. They suggest hope in our ef- 
forts for their mitigation in some de- 
gree, when viewed less as rainfall short- 
age and heat waves beyond our control 
and more as nutrition coming via the 
soil. 


Watersheds 
(From page 5) 


federal forces in respect to advancing 
plans. All this and a bit more red 
tape must be unraveled before any 
actual spade work is started. First, the 
kinds, amounts, and costs of proposed 
works must be mutually agreed on be- 
tween the parties to the deal and the 
USDA technicians. Second, when this 
is completed, they get together again 
and try to agree on some division of the 
expected costs. There seems to be no 
figure given in percentages covering 
the allowable shares to be borne by 
either the federal government or the 
local watershed group 

But this isn’t the end of the cautious 
approach to real business. Third, when 
these shares are agreed upon and the 
preliminary work plan is o. k., the 
whole thing is submitted to the chief of 
the Soil Conservation Service. He is 
required to throw the whole plan open 
to inspection and appraisal at the hands 
of the U. S. Army engineers and the 
specialists in reclamation in the De- 
partment of the Interior. They have 
60 days to look into it. Then not to 
be caught short, the plan is also sent 
to the state agency or the governor to 
review it again. 

When the “tattered” plan bearing 
numerous thumb prints is at last 
bundled back to the desk of the Secre- 
tary of Agriculture (or some man Fri- 
day who represents him) what happens 
to it? After a leisurely inspection to 
see that all the dots are dotted and all 
the p’s and q’s are legible, and all im- 


portant signatures are affixed, the fellow 
who bears this end of the load for Mr. 
Benson quietly sends it on to the White 
House. After a brief interval, the 
President’s staff makes note of it for 
their files and probably keeps a dupli- 
cate copy, and then forwards the whole 
shooting match on to Congress. 

Still it’s not through the woods yet. 
The law says that 45 days of official 
Congressional session must pass by 
before any watershed jobs that involve 
the use of federal funds may be under- 
taken. 

The matter of making legal contracts 
bobs up as a puzzle in some respects. 
It isn’t feasible to plunge ahead any- 
where unless this question of legal con- 
tract rights is secure. Not all states 
permit soil conservation districts or 
similar quasi-public groups to enter into 
contracts for building dams and reser- 
voirs. Hence the state’s attorney-general 
will often be asked to look at this situ- 
ation first. Several states, it is believed, 
must get busy and pass some new en- 
abling laws if the watershed projects 
are to be undertaken. 

If they do possess the contractual 
power, they are obliged to use the same 
basis for bidding as the USDA pro- 
vides. All contract work must be done 
according to specifications fully ap- 
proved by USDA people, and not a cent 
of money will be paid to contractors 
for unauthorized work or any jobs per- 
formed outside of the approved con- 
tract terms. 
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Now for the other law, the one that 
touches the individual farmer who 
wishes to do his part to help improve 
the water conservation picture and at 
the same time make his farm more 
productive. The fact that this law pro- 
vides for the insurance of all approved 
loans by the Farmers Home Adminis- 
tration encourages the advent of private 
capital into conservation measures and 
reduces the reliance upon the funds of 
the federal government. 

It has been pointed out that based 
on experience with such legislation in 
17 Western States, the rate of repay- 
ment of such loans will be fairly high. 
As of last June, they report, nearly 
eleven million dollars had come due 
in this way, and slightly over eleven 
million had been received from bor- 
rowers. 


HO gets these loans is something 
that the wisdom and judgment of 
the three FHA committeemen in every 
county must determine. At least two 
out of the three must be active farmers. 
Their task is not entirely an easy 
one. Just because they know the ap- 
plicant by his first name or went to 
school with him away back when— 
that’s no criterion. The one who gets 
the loan must be known by the com- 
mittee to be enough of a farmer to 
indicate he has fairly sound prospects 
of handling the operations well. But 
the main idea is to locate a farmer who 
possesses such practical qualifications 
but who cannot get the credit advanced 
to him locally from private and coopera- 
tive sources on fair and reasonable 
terms. No doubt this ruling will admit 
lots of young fellows with good farm 
backgrounds who have not established 
credit with their lending agencies. 

As a sort of side issue, loans are also 
open to nonprofit associations that are 
mainly engaged in furnishing their 
members services related directly to soil 
conservation, or forms of water con- 
servation, including drainage. 

When the FHA committee nods its 


Time Proven LaMotte 
Soil Testing Apparatus 


LaMotte Soil Testing Service is the 
direct result of 30 years of extensive 
cooperative research with agronomists 
and expert soil technologists to provide 
simplified soil testing methods. These 
methods are based on fundamentally 
sound chemical reactions adapted to 
the study of soils, and have proved to 
be invaluable aids in diagnosing defi- 
ciencies in plant food constituents. 
These methods are flexible and are 
capable of application to all types of 
soil with proper interpretation to com- 
pensate for any special soil conditions 
encountered. 


Methods for the following are available 
in single units or in combination sets: 
Ammonia Nitrogen tron 

Nitrate Nitrogen pH (acidity & alka- 
Nitrite Nitrogen linity) 

Available Potash Manganese 

Available Phospherus Magnesium 

Chlorides Aluminum 

Sulfates Replaceable Calelum 


Tests for Organic Matter and Nutrient 
Solutions (hydroculture) furnished only 
as separate units. 


LaMotte Combination 
Soil Testing Outfit 


Standard model for pH, Nitrate, Phos- 
phorus and Potash. Complete with 
instructions. 


Illustrated literature will be sent upon 
request without obligation. 


LaMotte Chemical 


Products Co. 
Dept. BC Towson 4, Md. 
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approval, the borrower signs certain 
hefty documents as usual and takes his 
loan from the bank, fully insured. He 
may dip into it to pay cash for his 
materials, equipment, and hired serv- 
ices insofar as they apply to the estab- 
lishment of soil and water conservation 
practices. 


OME of the jobs to be undertaken 

with these loans would include 
building or repairing dikes, terraces, 
and ponds, the renovation and fertiliz- 
ing of pastures, tree planting and sim- 
ilar combined soil-water conservation 
measures; and for purely water conser- 
vation matters, such items as tanks, 
cisterns, wells, irrigation and pumping 
apparatus and the like. 

No annual recurring operating costs 
for farming are to be recognized under 
these loans. It won’t be permissible, 
for example, to buy and apply fertilizer 
and lime in the growing of any regular 
food and feed or fiber crops, and draw 
on the loan to pay for it. Neither may 
any of this loan money be used to 
settle some prior debt or any existing 
notes. 

The official rate of interest charge- 
able to a borrower on the insured loans 
is four per cent on the unpaid balance 
of the principal. He will also be asked 
to pay in advance each year a charge of 
one per cent as the loan insurance 
coverage, also based on the unpaid 
principal. 


The outlook seems to be that ample 


private credit will be available in most 
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states to satisfy the likely demand by 
farmers for the maximum amount that 
the law allows to be loaned each year, 
or twenty-five million dollars. 

When a borrower is able to refinance 
his loan on the basis of the remaining 
unpaid balance, he will be expected to 
try and get this done through private 
sources at reasonable terms. From ex- 
perience it is felt that the average in- 
dividual loan will be somewhere near 
$3,000 to $5,000, and those for asso- 
ciations probably about ten or fifteen 
times as much—with a loan limit to 
them of $250,000. No individual farmer 
may get more than $25,000. 

It is understood that sound farm and 
home plans will be mixed into this 
picture to some extent for those who get 
loans for major farm adjustments. At 
any rate, the borrower is not apt to try 
to rely on his own knowledge and skill 
to install the improvements he con- 
templates to put in with his loan. 
This means he will stick fairly close 
to the types of soil and water conserva- 
tion practices which have been tested 
and recommended by the State Exten- 
sion Service and the Soil Conservation 
Service. 

It will take time. All these well- 
visioned ways to get the kind and scope 
of solid and lasting conservation meas- 
ures into being should, if well managed, 
add much to our natural resources. 
They aim to save farms and forests and 
stop floods. They may represent a 
great step forward for this generation. 


Jackson B. Hester Agricultural Research Laboratories 


announce the following services: 


SOIL TESTING 
PLANT ANALYSES 


LEACHING FRAMES (Loss of fertilizer by heavy rainfall) 
CONSULTANTS ON ALL AGRICULTURAL PROBLEMS 


Etkton, Maryland 


Telephone: 1213 
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$ P ides, . cucumber plants 

- i f 2 . treated at seeding 
untreated weed-choked J a. ene 4 with Alanap-! 
cucumber plants 


ALANAP-1 saves vine crop growers 
up to 150 Per Acre 


Extensive field tests prove that Naugatuck’s new herbicide, 
Alanap-1,can save growers of cucumbers, melons and squash count- 
less dollars by practically eliminating hand weeding. 

@ne experiment reveals that curcurbit yields were actually 
doubled by a pre-emergence application of Alanap-1. “Plants in 
untreated rows were severely stunted by weed competition before the 
fields could be cultivated and hoed, whereas treated rows were still 
not suffering ...two months after planting.” 

As a pre- or post-emergence weed killer, Alanap-1 gives excel- 
lent control of a wide variety of weeds, is non-hazardous to humans 
and animals, easy to apply, low in cost, and safe on recommended 
crops which now include asparagus. 

ee in a series of advertisements demonstrating Naugatuck’s continuin 
effort to introduce new and better products for agricultural and related uses. 


O™ ANNIVERSARY 


Je) Naugatuck Chemical 


<n Division of United States Rubber Company 


ELM STREET, NAUGATUCK, CONNECTICUT 


producers of seed protectants, fungicides, miticides, insecticides, growth 
retardants, herbicides: Spergon, Phygon, Aramite, Synklor, MH, Alanap. 
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FREE LOAN OF EDUCATIONAL FILMS 


The American Potash Institute will be pleased to loan to educational 
organizations, agricultural advisory groups, responsible farm associa- 
tions, and members of the fertilizer trade the motion pictures listed 
below. This service is free except for shipping charges. 


FILMS (ALL 16 MM. AND IN COLOR) 


The Plant Speaks Thru Deficiency Symptoms (Sound, running time 25 min. 

on 800-ft. reel.) 

The Plant Speaks, Soil Tests Tell: Us Why (Sound, running time 10 min. on 
400-ft. reel.) 

The Plant Speaks Thru Tissue Tests (Sound, running time 14 min. on 400-ft. reel.) 

The Plant Speaks Thru Leaf Analysis (Sound, running time 18 min. on 800-ft. reel.) 

Save That Soil (Sound, running time 28 min. on 1200-ft. reel.) 

Borax From Desert to Farm (Sound, running time 25 min. on 1200-ft. reel.) 

Potash Production in America (Sound, running time 25 min. on 800-ft. reel.) 

In the Clover (Sound, running time 25 min. on 800-ft. reel.) 


In Canada: The Plant Speaks Thru Deficiency Symptoms 
The Plant Speaks, Soil Tests Tell Us Why 
The Plant Speaks Thru Tissue Tests 
The Plant Speaks Thru Leaf Analysis 
Borax From Desert to Farm 
Potash Production in America 


DISTRIBUTORS 


Northeast: Educational Film Library, Syracuse University, Syracuse 10, N. Y. 


Southeast: Vocational Film Library, Department of Agricultural Education, 
North Carolina State College, Raleigh, North Carolina. 


Lower Mississippi Valley and Southwest: Bureau of Film Service, Department 
of Educational Extension, Oklahoma A & M College, Stillwater, Oklahoma. 
Midwest: Visual Aid Service, University Extension, University of Illinois, Cham- 
paign, I]linois. 
West: Department of Visual Education, University of California, Berkeley 4, 
California. 
Department of Visual Education, University of California Extension, 405 
Hilgard Ave., Los Angeles 24, California. 
Department of Visual Instruction, Oregon State College, Corvallis, Oregon. 
Bureau of Visual Teaching, State College of Washington, Pullman, Wash- 
ington. 
Canada: National Film Board, Ottawa, Ontario. 
For the Province of Ontario: Distribution Services, Ontario Agricultural College, 
Guelph, Ontario. 
IMPORTANT 
Requests should be made well in advance and should include informa- 
tion as to group before which the film is to be shown, date of exhibition 
(alternative dates if possible), and period of loan. 


Request bookings from your nearest distributor. 
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AVAILABLE LITERATURE 


The following literature on the use of fertilizers in profitable soil and 
crop management is available for distribution. We shall be glad to send 
these upon request and in reasonable amounts as long as our supply lasts. 


Reprints 


28-12-45 Better Corn (Midwest) (Circular) 

F-3-40 When Fertilizing, Consider Plant-food 
Content of Crops 

S-5-40 What is the Matter with Your Soil? 

Y-5-43 Value & Limitations of Methods of 
Diagnosing Plant Nutrient Needs 

A-1-44 What’s in That Fertilizer Bag? 

QQ-12-44 Leaf Analysis—A Guide to Better 
Crops 

P-3-45 Balanced Fertility in the Orchard 

Z-5-45 Alfalfa—The Aristocrat 

OO-8-45 Potash Fertilizers Are Needed on 
Many Midwestern Farms 

ZZ-11-45 First Things First in Soil Fertility 

T-4-46 Potash Losses on the Dairy Farm 

Y-5-46 Learn Hunger Signs of Crops 

1-2-47 Fertilizers and Human Health 

T-4-47 Fertilizer Practices for Profitable 
Tobacco 

TT-11-47 How Different Plant Nutrients In- 
fluence Plant Growth 

VV-11-47 Are You Pasture Conscious? 

R-4-48 Needs of the Corn Crop 

X-6-48 Applying Fertilizers in Solution 

AA-6-48 The Chemical Composition of Agri- 
cultural Potash Salts 

GG-10-48 Starved Plants Show Their Hunger 

SS-12-49 Fertilizing Vegetable Crops 

BB-8-50 Trends in Soil Management of 
Peach Orchards 

I-2-51 Soil Treatment Improves Soybeans 

X-8-51 Orchard Fertilization Ground and 
Foliage 

BB-10-51 Healthy Plants Must Be Well Nour- 
ished 

II-12-51 Pasture Improvement With 10-10- 
10 Fertilizer 

KK-12-51 Potassium in Animal Nutrition 

A-1-52 Research Points the Way to Higher 
Levels of Peanut Production 

E-2-52 Ladino Clover—lIts Mineral Require- 
ments & Chemical Composition 

H-3-52 The Relative Merits of Inorganic & 
Organic Sources of Plant Nutrients 

0-4-52 Tomato Production for the Canning 
Industry 

Y-10-52 The Nutrition of Muck Crops 

CC-12-52 The Leaf Analysis Approach to 
Crop Nutrition 

1-2-53 Sericea Is a Good Drought Crep 

J-3-53 Balanced Nutrition Improves Winter 
Wheat Root Survival 

K-3-53 Kudzu Keeps Growing During 
Droughts 

N-4-53 Coastal Bermuda—A _  Triple-threat 
Grass on the Cattleman’s Team 

P-4-53 Learning How to Make Profits from 
Sweet Potatoes 

S-5-53 More Cotton on Less Land 

T-5-53 Trefoil Is Different 

W-6-53 The Development of the American 
Potash Industry 


AA-8-53 Strong Roots Make 
Yields 

DD-10-53 Sampling Soils for Chemical Tests 

FF-10-53 Testing and Reclaiming Alkali 
Soils 

II-11-53 The Importance of Legumes in 
Dairy Pastures 

JJ-11-53 Boron—Important to Crops 

MM-12-53 White Birch Helps Restore Pot- 
ash-Deficient Forest Soils 

B-1-54 High-level Fertility Makes 
Rye Roots More Effective 

C-1-54 Soil Test Summaries Can Be of 
Value to Many Groups 

D-1-54 Relation of Potash and Phosphate to 
Cold Injury of Moore Pecans 

I-2-54 Lime and Fertilizer Pay Off 

J-2-54 Feed in the Northeast—Buy It or 
Grow it? 

K-2-54 Soil and Plant Analyses 
Fertilizer Efficiency 

L-2-54 Alfalfa Regains Favor With Tennes- 
see Farmers 

M-3-54 Peanut Production Trends in North 
Carolina 

Q-3-54 Fertilize By Test—Not By Guess! 

R-3-54 Soil Fertility (Basis for High Crop 
Production) 

S-4-54 So You Want to Grow Alfalfa? 

T-4-54 The Fertilization & Liming of Penn- 
sylvania Fruit Soils 


High Corn 


Balbo 


Increase 


‘U-4-54 Nutrient Balance Affects Corn Yield 


and Stalk Strength 
V-4-54 Tung Culture Finds a Place in South 
Mississippi 
X-5-54 Fertilizer Analyses Are on the Move 
—UPWARD 
Y-5-54 Potential of Fertilizer Use for More 
Efficient Production as Applied to 
Midwest 
Z-5-54 Oregon Can Produce More Straw- 
berries 
AA-5-54 The Changing Fertility 
England Soils 
BB-6-54 Potash Pays 
England 
CC-6-54 Fertility Increases Efficiency of Soil 
Moisture 
DD-6-54 Surveying California with 
Leaf Analysis 
EE-8-54 Red Apples 
Nutrition 
FF-8-54 Apply Fertilizers in Fall For Old 
Alfalfa, Grass Pasture and Tim- 
othy-Brome Fields 
GG-8-54 Effect of Boron on 
Crops Which Follow 
HH-8-54 Soil Testing and the Land-Grant 
Colleges 
II-8-54 Early and Delayed Grazing of Al- 
falfa Orchardgrass and Ladino 
Clover 


of New 


on Forage in New 


Citrus 


Require Balanced 
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The ladies met on a train. “I’m 
from Boston,” haughtily remarked one. 
“There, breeding is everything.” 

“Well, I’m from St. Louis,” the other 
replied. “We like it there, too, but it’s 
not everything.” 


* * * 


Clancy came home from church on 
Sunday, and upon checking over the 
cash in his pockets, yelled to his wife, 
Maggie, and said: “I’ve made a terrible 
mistake. I put a five dollar bill in the 
church collection, thinking it was a 
one.” 

Grabbing his hat he started for the 
door. “I'll go and ask Father Murphy 
to give it back to me,” he shouted. 

His faithful better half followed and 
comforted him. “Don’t do it, Clancy,” 
she said. “You gave it for a good cause, 
so now tell wit it.” 


* * * 


“Td ask you for this dance,” said 
the sailor, “but all the cars are oc- 
cupied.” 

* * * 


Two Irishmen, meeting one day, 
were discussing local news. 

“Do you know Jim Skelly?” asked 
Pat. - 
“Faith,” said Mike, “an’ I- do.” 

“Well,” said Pat, “he has had his 
appendix taken away from him.” 

“Ye don’t say so!” said Mike. “Well, 
it serves him right. He should have 
had it in his wife’s name.” 





The circuit rider was asking the hill- 
billy girl if he could speak to her 
father. 

“Naw, sir,” said the girl, “Daddy’s 
in the pen.” 

“Well then,” said the minister, 
“What about your mother?” 

“Mamma’s in the county sanitorium,” 
said the girl, “she was seein’ things.” 

“Perhaps I could speak to your 
brother,” said the minister. 

“Naw,” said the girl, “he’s away at 
Harvard.” 

“Oh,” said the minister, brightening, 
“That’s fine, what is he studying?” 

“He ain’t studying nothin,” said the 
girl, “they’re studying him.” 


* * * 


He—“You have the most adorable 
eyes.” 

She—“Yes, go on.” 

He—“And the most adorable neck.” 

She—“Yes, go on.” 

He—“And the most adorable pair 
Olen 

She—“You have gone far—” 

He—“Arms.” 


* * * 


Company Officer: “You are charged 
with using insulting language to your 
sergeant.” 

Private: “Sir, I was only answering 
a question.” 

“What question?” 

“He said, ‘What do you take me 
for?’ and I told him.” 
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To Increase Profits... 


3 TYPES OF BORATES... i Write for this Poster— 
TO CORRECT AND PREVENT . of interest to everyone connected 
in any way with improving agriculture. 
BORON DEFICIENCY! 


SOLUBLE 
SLOWLY SOLUBLE 
HIGHLY SOLUBLE 


A sodium borate ore concentrate rich in boron—offers the most 
economical source of boron for agriculture. This material is suitable 
for BoraTING fertilizers or for use as dry application direct to soil. 
aaaniavad, BORATE ? Fertilizer Borate is offered in two grades with choice of coarse or 
fine mesh. High Grade contains 44% B,0,, Regular contains 34°% 
B,0,. Send for Bulletin PF-3. 


SLOWLY SOLUBLE A natural calcium borate mineral. This slowly soluble lime borate 
is offered for conditions where soils are light and porous, or in 
regions of high rainfall. The slow and extended release of available 

COLEMANITE boron by Colemanite as it weathers is advantageous to cotton and 
HIGH GRADE boron-sensitive crops which do require boron. Content in B,0, 
ranges from 32% to 35%. Send for Bulletin PF-2. 


HIGHLY SOLUBLE Contains a higher percentage of available boron than any compar- 
able agricultural borate on the market . . . 20.5% Boron or 66°, B,0,- 
This material should be applied as a spray or dust, directly to the 
P0 LY B0 R : y] foliage of crops. Polybor-2 is compatible with insecticides and fungi- 
cides currently in use and may be applied in the same solutions in 

the established routine culture of crops. Send for Bulletin PF-4. 


Write today for Bulletins: 


AUBURN, ALABAMA — Ist National Bank Building 
PORTLAND, OREGON — 1504 N.W. Johnson Street 
HOUSTON, TEXAS — 1503 Hadley Street 

CALGARY, ALTA., CANADA — 2031 Fortieth Ave., S.W. 630 SHATTO PLACE. LOS ANGELES, CALIF. + 100 PARK AVE. NEW YORK CITY 


PACIFIC COAST BORAX CO. 


MANUFACTURERS OF FAMOUS "20 MULE TEAM" PACKAGE PRODUCTS 
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